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REBUTTAL TESTIMONY OF CHARLES E. OLSON
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

Docket No. E-01345A-03-0437

PLEASE STATE YOUR NAME.

My name is Charles E. Olson.

ARE YOU THE SAME CHARLES E.  OLSON WHOSE DIRECT

TESTIMONY WAS FILED EARLIER IN THIS CASE?

Yes, I am.

PURPOSE OF TESTIMONY

HAVE YOU REVIEWED THE TESTIMDNY AND EXHIBITS OF RUC()

WITNESS STEPHEN G. HILL, STAFF WITNESS JOEL M. REIKER AND

FEA WITNESS MATTHEW KAHAL THAT WERE FILED IN THIS

CASE IN FEBRUARY?

Yes, I have. I disagree with the conclusions of each of these witnesses on return

on common equity and capital structure.

SUMMARY OF TESTIMONY

DR. OLSON, WOULD YOU PLEASE SUMMARIZE YOUR REBUTTAL

TESTIMONY?

1

2
3

4
5 A.

6

7
8 A.

9
10 1.

11

12

13

14

15 A.

16

17
18 11.

19

20

21

22

23

24

25

26

Yes. The witnesses for RUCO, Staff and FEA all propose a common equity ratio

that is too low and a return on common equity capital that does not meet the

attraction of capital standard. With a 45 or so percent common equity ratio and a

return on common equity of 9.00 to 9.85 percent, APS cannot attract capital on

reasonable terms ,
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RUCO witness Hill relies on statistics from financial publications to Support a 45

percent common equity ratio. These statistics ignore the profitable diversification

of some of the diversified electrics, including pipeline and Telecom operations.

Second,  some of the shor t - t erm debt  held by these companies is proper ly

attributed to Construction Work in Progress and not rate base. Third, snapshot

style comparisons are not useful for ratemaking purposes. Fourth, some of the

companies are in low growth areas and do not have to be in the debt market as

often as APS. Finally, some of the companies are in or have been close to

bankruptcy. Witnesses Reiker and Kahal also rely on statistical comparisons that

either include utilities that are not in comparable circumstances as APS or may

not have other elements of business and financial risk that warrant a higher equity

ratio for APS, especially if the new power plants sought to be acquired by APS

are not rate-based.
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Mr. HilTs DCF is flawed because he relies on the sustainable growth approach

which is not used by investors. Further, he then rejects his DCF result of 9.69

percent by reducing it based on flawed CAPM and modified earnings-price ratio

results.  Mr. HilTs Appendix D explains why CAPM should not  be given any

weight by ce ssions and then he uses it  anyway. Finally, he cites FERC as

support for other return on equity methods that they have explicitly rejected.

Mr. Reiker's DCF study is based in part on an unsupported dividend growth rate

of 0.2 percent. His testimony does not offer precedent or literature support for the

use of a combined historical/forecasted dividend growth rate. Further, his

calculation includes companies which have reduced dividends- contrary to the

constant growth assumptions of DCF. If this component of his growth rate is

excluded, and even if his other adjustments were accepted, his recommendation

2



!

rises to 9.9 percent before flotation costs. If he had, instead, used going-forward

earnings growth, that figure would be higher yet. Mr. Reiter's CAPM is flawed

for the same reason as Mr. Hill's.

Finally FEA witness Kahal uses a poor choice of comparable companies in his

DCF study. One poor choice is Hawaiian Electric, literally an island utility with

no interconnections with neighboring utilities, no coal or nuclear generation and

no significant seasonal peaking. The other is Public Service of New Mexico

("PNM"), which has large merchant generation sales and a five-year stay-out plan.

His recalculated return on equity is 10 percent, rising to 10.5 percent when

financing costs are included. Mr. Kahal's CAPM is also conceptually flawed.

Interestingly, however, it produces a higher result than his DCF study.

Messers. Hill, Reiter and Kahal all reject a flotation adjustment to the

recommended return even though APS' parent, Pinnacle West, issued common

equity in 2003. This adjustment for an actually incurred 2003 cost reduces each

of the returns they recommend by 50 or so basis points .

III.

Q.

REBUTTAL TO RUCO WITNESS HILL'S TESTIMONY

BEGIN PLEASE WITH RUCO WITNESS STEPHEN G. HILL. WHAT

RETURN ON COMMON EQUITY AND WHAT COMMON EQUITY

RATIO DOES HE RECQMMEND?
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Mr. Hill recommends a return on common equity of 9.50 percent in combination

with a common equity ratio of 45.00 percent. Both of these recommendations

would significantly understate APS' equity capital costs.
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1 Q- THE COMPANY'S PROPOSED COMMON EQUITY RATIO IS 50.00

PERCENT. WHY DO YOU DISAGREE WITH MR. HILL'S

RECOMMENDATIGN OF 45.00 PERCENT?

4 A. Mr. Brandt addresses the adjustments Mr. Hill made to his capital structure that

resulted in the common equity ratio reduction. My testimony discusses Mr. Hill's

comparison of APS and other electric utilities.

Mr. Hill begins at page 14 of his testimony with a discussion of how APS's

common equity ratio compares to that of other companies Indie electric industry.

His comparison however includes companies with significant diversification, low

bond ratings and non-utility investments. Some of the companies are in low

growth areas and do not have to invest significant amounts in new plant and

equipment. In contrast, APS has experienced customer growth at a rate well in

excess of the industry average, this requires more frequent trips to the capital

markets than slower growing companies. In my view, the data presented on his

Schedule 2, page 2 are misleading. Mr. Hill uses .these data to suggest that a

common equity ratio in the low 40 percent range is adequate for APS to attract

capital on reasonable terms.

Mr. HilTs presentation on Schedule 2, pages 3 and 4 is an "apples to oranges"

comparison. He shows the bond ratings for the utility subsidiaries of many

holding companies but uses the capital structures of the consolidated corporation.

For example, CenterPoint Energy is listed by C.A. Turner (March 2004, pp. ll-

12) as having a bond rating of BBB/Baa2 and an ll percent common equity ratio.

The ll percent equity ratio is averaged with his other numbers even though

CenterPoint has other subsidiary debt that is rated lower than investment grade

4
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and is in the process of restructuring under Texas PUC rules with a generation

asset sale. Duke Energy and others have situations, such as significant trading or

merchant generation related losses that have eroded their equity ratios and also

make their inclusion inappropriate. What Mr. Hill needed was a set of data that

accurately matches capital structure and bond ratings in an apples to apples

manner. He has failed to do that.

The conclusion that the Commission is are supposed to draw from Mr. HilTs

Schedule 2, page 3 of 4 is that a common equity ratio of 45 percent for APS is

generous" for the shareholders of Pinnacle West because~the average common

equity ratio of 40 percent for the electric companies and 39 percent for the

combination utilities is lower than 45 percent. However such a conclusion is not

warranted because the companies in Mr. HilTs groups have less risk that APSand

can handle more debt. What Mr. Hill should have attempted is the type of

analysis done by Mr. Brandt, which focuses on how ratings agencies .evaluate

leverage based not just on reported capital structures but also in consideration of

debt-like" obligations such as leases and long-term power agreements. I also

note that Mr. Hill has not addressed the point I made in my Direct Testimony,

which is that it is the inclusion of the new gas generation in rates that gave APS

body the motivation and the ability to increase its leverage beyond that which

existed at the end of the 2002 test period. Without such inclusion, the actual APS

capital structure associated with its rate base would be that same 50% equity as

then existed at the end of 2002.

Q. WHAT COST OF C0MM0N EQUITY CAPITAL DID MR. HILL

DERIVE USING HIS DCF ANALYSIS?

5
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1 As reported at page 28 of his testimony as well as at his Schedule 7, he found the

DCF cost  of equity to be 9.69 percent. He reached his conclusion using the

concept of sustainable growth to estimate die growth rate component in his DCF

approach.

Q- PLEASE EXPLAIN WHY YOU BELIEVE THAT IT IS INAPPROPRIATE

FOR MR. HILL TO PLACE SUBSTANTIAL RELIANCE ON THE

SUSTAINABLE GROWTH RATE APPROACH IN HIS DCF ANALYSIS.

Mr. Hill has incorrectly developed a line of reasoning that supports the use of a

particular variation to the sustainable growth rate approach in estimating the cost

of common equity to public utilities. He begins at page 21 of his testimony with a

statement that the in the DCF model is "the expected sustainable growth

rate." The "expected sustainable growth" is defined at Mr. HilTs Appendix B,

page ii, and is equal to growth from retained earnings plus financing growth, His

statement is not correct and his application of even the concept is flawed.

The cost of common equity capital is an expectational concept. This means that

the growth rate used in the DCF formula to determine the allowable rate of return

is the growth rate that is expected by the investor, The growth rate expected by

the investor is not the same thing as "the expected sustainable growth rate" as that

term is used by Mr. Hill. Whether this single measure of a utility's book value

growth, that is, the sum of book value growth from earnings retention (BR) and

book value growth from issuances of new equity at above book, is the limit to

sustainable dividend growth is less important than the fact that this concept Of

growth is not necessarily in the minds of investors, indeed no one has ever proved

that it is. It would have been fine for Mr. Hill to say that the investors would be

6
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unwise to expect more than his definition of "sustainable growth," but that is not

what he did. Instead, as indicated at page 21, ll. 18-19, he defines the "g" in the

DCF model as being "sustainable growth."

Mr.  Hil l  a lso  c la ims that  Professor  Myron Gordon has  determined that

"sustainable growth" embodies the underlying fundamentals of dividend growth

and is therefore a primary measure of dividend growth to be used in the DCF

model (Appendix B, pages i to ii). He supports his position by asserting that Dr.

Gordon developed the DCF model and first introduced it into the regulatory

arena. Again, Mr. Hill is incorrect. He is first incorrect in his claim that Dr.

Gordon introduced the DCF technique into the regulatory arena. Rather, it was

introduced by David Kosh, Herman Rose ran and others. In fact, I used it

numerous times before Dr. Gordon's book was published in 1974. Second, he

clings to his particular "expected sustainable growth" approach in spite of more

recent work, some of it by Dr. Gordon himself, that refutes it, both in general, and

especially as done by Mr. Hill. By doing so, Mr. Hill refuses to acknowledge that

finance theory has moved beyond the work that Dr. Gordon did as a consultant

more than 25 years ago.

Q. WHY IS IT IMPORTANT TO RECOGNIZE THE ADVANCES IN

FINANCE THEORY THAT HAVE OCCURRED IN THE PAST

QUARTER CENTURY?
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The function of the Commission in this proceeding is to determine a reasonable

rate of return on common equity for APS. If the appropriate approach to

estimating rates of return for regulated companies has changed significantly over

the past 25 years the change should be reflected in the ratemaldng process.
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Q. WHAT IS WRONG WITH THE EXPECTED SUSTAINABLE GROWTH

CONCEPT OR RETENTION GROWTH APPROACH AS IT IS

SOMETIMES REFERRED TO?

There is nothing wrong with the theoretical notion that, on a very long-term basis,

the value of a stock cannot grow more rapidly than the underlying fundamentals

permit. In effect, the concept of expected sustainable growth tells us something

about how investors ought to behave if they have the same long-term perspective.

What is wrong, however, is Mr. HilTs adjustment of the market data to reflect his

belief t hat  ut ilit y stocks "ought " t o  t rade in a  narrow range around their

underlying book value per share. However, when malting DCF estimates of the

cost of common equity capital, we are not interested in how investors ought to

behave.  Inst ead,  we are int erest ed in how they are behaving,  given their

ant icipat ed investment  t ime hor izon.  Therefo re it  is  an essent ially wrong

application of his methodology to determine what return investors expect based

on how he believes they ought to behave. What he should have done is to attempt

to capture their actual growth rate expectations.

As I discussed above, the "sustainable growth" theory as used by Mr. Hill is

based on the premise that  ut ility stocks will always Nade 'at  a price that  is

somewhere around book value. Under this particular theory of cost of capital,

investors should know that rates will be set in a way that brings the price of a

utility stock back to near book value whenever it strays too far away.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Current ly,  market  prices for  many elect r ic and gas ut ility common stocks,

including that of Pinnacle West Capital, trade at prices that are well in excess of

book value. Not only that, they have traded at prices in excess of book value for
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the last 15 or more years. This raises an interesting and fundamental question

relative to rate of return regulation. If investors base their DCF growth estimates

on growth rates that are "sustainable" in terms of book value, why have they bid

utility stock prices to levels that are 40 percent or more above book value? And if

you adjust downward those stock prices to correlate them with Mr. Hill's theory,

you must also adjust upward die current dividend yields used in his DCF.

Quite obviously, investors are not assumed to be irrational, if died were, there

would be no conceptual basis for the DCF model. However, it is equally clear

that investors do not believe that utility stocks will continuously trade around

book value either. Additionally, it is apparent that regulatory bodies do not

necessarily believe share prices should be limited to book, if they did, market-to-

book ratios would be far lower than they are today.

I addressed the question of high market-to-book ratios in my direct testimony.

The point of that testimony was that investors clearly do not believe that

Commissions will base rates of return on concepts such as sustainable growth and

then apply those returns to book value type rate bases. If died did that or it was

believed that they would do that, utility stock prices would have to come down.

Thus, investors, contrary to Mr. HilTs testimony, do not base their growth

expectations on his version of sustainable growth.

Q. HOW DO INVESTORS IN PUBLIC UTILITY STOCKS BEHAVE WHEN

IT COMES TO ESTIMATING GROWTH?
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Quite clearly if electric and other traditional public utility common stocks are

trading well in excess of book value investors expect them to continue to trade at

these levels. Rational investors would not buy these stocks with the expectation
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that share prices will decline. Further, the notion that investors believe that

regulators will use the DCF method and apply it to original cost rate base in an

effort to drive share prices down to book cannot be reconciled with the continued

ability of utilities to trade at premiums over book.

As a group, investors have earned high returns on most common stocks in recent

years and have come to expect returns of 15 or more percent on a going forward

basis. In spite of the stock market declines of the recent past, price-earnings ratios

and expected growth rates are still high, this means that investors are still

optimistic and paying attention to analysts' forecasts. None of this should be

taken to mean that regulatory bodies such as the Commission have to authorize

returns on equity of 15 or more percent. But at the same time, no one should

believe that the average utility investor is seriously basing his or her cost of

capital determination on the sustainable growth approach as it is set forth by Mr.

Hill. In my opinion, that is simply unrealistic.

Q. DOES DR. GGRDON STILL CLAIM THE SUSTAINABLE GROWTH

APPROACH IS THE BEST APPROACH?

I do not believe so. In an article titled "Choice Among Methods of Estimating

Share Yield: The Search for the Growth Component in the DCF Model" (Journal

of Portfolio Management, Spring 1989, p.50), Professor Gordon found that equity

analyst estimates of the type I use provide more accurate estimates than three

Q- WHAT WOULD HAPPEN IF THE 9.5 PERCENT RETURN ON

COMMON EQUITY THAT MR. HILL RECOMMENDS AS THE COST

10
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OF EQUITY FOR HIS CGMPARABLE COMPANIES WAS ACTUALLY

EARNED BY EACH OF THE CGMPANIES IN HIS GROUP?

3 A. Their earned remens would be lower, and this would cause some of them to make

dividend cuts. I am not suggesting that the return on equity must always be set at

a high enough level to maintain whatever the dividend levels of the comparable

companies or Pinnacle West Capital may be at the moment. Rather, what I am

saying is that it  is unrealistic to believe that investors are doing DCF analysis

using the method advocated by Mr. Hill. Investors are not paying prices above

book value with die expectation of flat dividends or dividend cuts, or that share

prices will decline to book. Instead, they are acting as if they believe that current

market-to-book ratios will be maintained or increased. Their view is that enough

will be earned on book value to do just that.

I

Q. ARE YOU SAYING THAT MR. HILL'S EXPECTED SUSTAINABLE

GROWTH RATE ANALYSIS IS FUNDAMENTALLY ILLOGICAL AND

INCONSISTENT WITH OBSERVED MARKET BEHAVIOR?

Yes. His approaches premised on the notion of investors and commissions focus

on book values and authorized returns. But this cannot be the case, given actual

market-to-book ratios. Quite obviously, investors just don't see it this way. They

don't expect dividends to be cut, instead they expect them to go up, as does Mr.

Hill. Yet this means that they are not performing the type of DCF analysis that

Mr. Hill says they are.

Q- IN APPENDIX D OF HIS TESTIMONY, MR. HILL PRESENTS WHAT

HE CALLS A MODIFIED EARNINGS-PRICE RATIO APPROACH TO

THE COST OF COMMON EQUITY CAPITAL. IS HIS USE OF THIS

11
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APPROACH USEFUL IN A CORROBORATIVE SENSE AS HE

SUGGESTS AT APPENDIX D PAGE vii?

No.

Q. WHY NOT?

What Mr. Hill has done is resurrect an old approach to using what he defines as

sustainable growth to determine rate of return On equity that was used more than

30 years ago by the Federal Power Commission ("FPC"). He then renamed it and

incorrectly asserts that FERC has recently found this technique useful. Yet,¢ in

reality, this approach to ROE has not been considered reliable for years.

The modified earnings-price ratio approach that Mr. Hill sets forth in his

application of DCF is really the "Midpoint Theory" that was developed and used

at the FPC many decades But, more than 30 years ago in Opinion No. 609,

the FPC made these observations at 47 FPC 157:

ago..

Opinions of this Commission, from El Paso Natural Gas
Company, 28 FPC 688, 701, in 1962 forward, indicate that we
have found Me Midpoint Theory attractive. We have done so in
part because it has tended to provide further support for our rate
of return conclusions reached by odder means. We have done so
also because the theory appears to provide a test that is relatively
simple to apply. Rate of return detenninations are difficult, and
they necessarily involve considerable subjectivity, and it is thus
tempting to embrace techniques which appear to simplify their
disposition.
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We are now convinced, however, that the Midpoint Theory must
be viewed with considerable skepticism. See Commissioner
Carver's concurring opinion in United Gas Pipe Line Company,
Docket No. RP70-13, Opinion No. 589, December 9, 1970, 44
FPC 1556 at 1570. Not only does it provide so wide a range as
to be entitled to little weight, as is the case in this proceeding,
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but we are persuaded dart to die extent it may be based upon
circular reasoning, it should be tested in its end result by the
application of other evidence of comparable earnings. In
determining just and reasonable rates of return, we must
consider all relevant evidence and not rely solely upon the
Midpoint Theory or any other theory.

Earnings-price ratios and earnings-book ratios are in large
measure, a function of the regulatory process. A utility's
earnings-book ratio is determined, in effect, when this
Commission, and others, establish allowances on equity. If the
reamings-book ratio is above a fair and reasonable earnings level,
the allowed rate of return is excessive, if the gamings-book ratio
is below a fair equity return, the allowance should be increased.
Since allowances are based on previously experienced testfyear
conditions, ea;mings4book .ratios may be either too high or too
low depending on whether variables affecting profitability
improve or worsen in periods following the test year. As such,
the earnings-book ratio may serve .to indicate whether past
regulation was either excessively tight or loose, but to say that
the earnings-book ratio is, in some sense, an independent
measure of a firm's demand, for equity capital is illogical.
[Emphasis supplied.]

Obviously, the FPC (now FERC) was expressing a very critical view of the

\

Midpoint Theory as long ago as in Opinion No. 609. Moreover, the FERC does

not currently rely on the Midpoint Theory to determine allowable rates of return.
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Q. AT PAGE ix OF APPENDIX D, IN REFERRING TO HIS MODIFIED

EARNINGS-PRICE RATIO ANALYSIS, MR. HILL MADE THE

FOLLOWING STATEMENT: "THE FEDERAL ENERGY

REGULATORY COMMISSION, IN ITS GENERIC RATE OF .RETURN

HEARINGS, FOUND THIS TECHNIQUE USEFUL AND HELD THAT

UNDER THE CIRCUMSTANCES OF MARKET-TO-BOOK RATIOS

EXCEEDING UNITY, THE COST OF EQUITY IS BOUNDED ABOVE BY

13
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THE EXPECTED EQUITY RETURN AND BELOW BY THE EARNINGS-

PRICE RATIO." IS THis CORRECT?

Not at all. In Order No. 461, to which Mr. Hill referred, FERC referred back to

an earlier Order (No. 442) and said Mat the shortcomings of the E/P ("earnings-

price ratio") corroborative test remain. There is no reference in Order No. 461 to

the technique being useful. More important, in Order No. 489, issued about a

year after the Order referred to by Mr. Hill, the Commission made the following

comment relative to market-to-book and earnings-price ratio evidence:

FA Staffs presentation in this proceeding is substantially similar
to those filed in the three earlier annual proceedings. Its analysis
is not entitled to great weight because of its lack of precision. If
one were to accept FA Staffs presentations at face value, they
would appear to support nearly any cost of common equity
estimate in die range of 9.38 to 13.70 percent. And, the 11.21
percent cost of common equity found reasonable by. the
Commission is certainly within that range.

Cooperatives claim Mat an adjusted E/P ratio analysis
corroborates its cost of capital estimate of 10.87 percent.
However, the Commission notes that Cooperatives' adjusted E/P
ratio is merely a derivative of the discounted cash How model
which uses book value growth, i.e., the "k : D/P+br+sv" model.
The presentation is a tautology in that a minor reformulation of
the primary model has been used to demonstrate Me validity of
the model itself. Therefore, Cooperatives' adjusted E/P analysis
is not useful as corroborative evidence in this proceeding. See
51 Fed. Reg., 31,795, Footnote reference omitted.

After Order No. 489, the Commission issued Order Nos. 510 and 517 relative to

generic rate of return. Neither Order mentioned the use of earnings-price ratios to

determine ROE.
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Q. IF THE MODIFIED EARNINGS PRICE RATIO IS MERELY

CORROBURATIVE AS THE TITLE TO MR HILL'S APPENDIX D

14 -

I\nIm W

A.

HMI llIIIIIluu



SUGGESTS, WHY DOES IT MATTER THAT FERC REJECTED IT

MORE THAN 15 YEARS AGO?

While Mr. Hill suggests that this approach is merely corroborative, his final

recommendation suggests otherwise. As indicated at pages 29-30 as well as at

page 3, Mr. Hill rejects his DCF result of 9.69 percent and instead recommends a

return on common equity of 9.50 percent. Clearly his non-DCF based methods

impact his actual recommendation.

Q- IS THE MARKET-T()-BOOK ANALYSIS PRESENTED BY MR. HILL AT

PAGES X-XI OF APPENDIX D A CHECK OF His DCF ANALYSIS?

No. A11 Mr. Hill has done is to apply his DCF analysis in a slightly different way.

His equation at page xi is no more than dividend yield plus retention growth.

What he has done, in the words of FERC, "is a tautology."

Q. is MR. HILL'S CAPM ANALYSIS VALID AS AN ESTIMATE OF THE

COST OF COMMONEQUITY?
I

No. I am unclear why Mr. Hill has relied on the CAPM. Mr. Hill himself does a

very good job of explaining why beta is not a good measure of risk. This

testimony, which is contained in his Appendix D, clearly demonstrates the

weakness of beta as a measure of risk and therefore, the CAPM. Based on his

own testimony, Mr. Hill should have concluded that the CAPM is not a suitable

means of estimating the cost of common equity capital.
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At page i of Appendix D, it is noted that the CAPM has certain fundamental

theoretical shortcomings which reduce its usefulness. On the next page Mr. Hill

points out that "the assumed linear relationship between beta, risk and return

simply does not appear to exist in the marketplace." At page iii, Mr. Hill cites

A.
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A.
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material from Value Line that indicates that "[b]eta, as the sole variable

explaining returns en stocks, is dead." Finally, at page v, he notes that he uses the

CAPM for information purposes and does not rely on the methodology as a

primary equity capital cost estimation technique.

Yet after all die negative commentary in Mr. HilTs own testimony on CAPM, he

nonetheless uses it to develop an equity cost at Schedule 8. Finally, at page 29 of

his testimony he averages his CAPM result with his other methods to obtain his

final range. This more than strains the credibility of his claim that he used CAPM

only for "informational purposes."

Q. WAS HIS REDUCTION FROM 9.69 TO 9.50 REASONABLE GiVEN THE

FACTORS HE DISCUSSED?

No. A More balanced analysis should have led him to the conclusion that his

return should have been adjusted upward, probably to a range of 10.5 to 11.0

percent. .

Q- PLEASE EXPLAIN THE BASIS FOR THIS CONCLUSION.
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Certainly. To begin, there is no basis for a conclusion that APS has less financial

risk than a reasonable group of comparable companies. Mr. Hill's conclusion Mat

APS has less financial leverage is largely based on his Schedule 2, Pages 3 and 4.

There, using data from C.A. Turner, Mr. Hill purports to show that other electric

companies have more financial leverage than APS. However, this comparison is

misleading for the reasons I also discussed earlier in my Rebuttal Testimony. And

there are companies that simply are not comparable to APS .

A.
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First, some of the companies on that list are highly diversified. Second, some of

the companies have pipeline or Telecom operations. Third, the snapshot style

comparisons that MT; Hill makes are of limited value for ratemaldng purposes.

Fourth, some of the short-term debt being held by the companies on Mr. HilTs list

is properly attributed to Construction Work in Progress and not rate base, which

will have the effect of malting the common equity ratios lower. Fifth, some of the

companies are in low growth areas and don't have to be in the debt market as

often as APS. Finally, some of the companies either are or have been close to

banknlptcy.

Q. IF MR. HILL'S 9.69 PERCENT DCF RESULT SHOULD NOT BE

ADJUSTED DOWN T() 9.50 PERCENT, WHY DO you THINK IT

SHOULD BE ADJUSTED UPWARD TO A RANGE OF 10.5 TO 11.0

PERCENT?

First,
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I base this conclusion on two considerations. none of the electric

companies in his sample group bear Me regulatory and business risks of APS,

which is in a high growth area with no power or fuel adjuster, a historic test

period, and very significant regulatory lag. Second, there is no allowance for

financing costs, market breaks or market pressure included in Mr. Hill's

recommendations. have explained in detail why such costs are appropriate in

my Direct Testimony and will reiterate those reasons later in my Rebuttal. Suffice

it to say at this point that there should be an allowance of 50-75 basis points for

these items in the cost of capital. Based on the analyses done by Mr. Hill, his 9.69

percent DCF result should be increased by at least 75 to 125 basis points, which

brings it into roughly the 10.5% to 11% range. .
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Q- AT PAGES 39-42 OF I-IIS DIRECT TESTIMONY, MR. HILL IS

CRITICAL OF YOUR RISK PREMIUM ANALYSIS. DO YOU HAVE A

RESPONSE?

Yes, I do. As a general matter, it would seem fair to say that Mr. Hi11's testimony

on this point indirected more at the concept of risk premium method than at my

testimony. His first criticism of the method is that the method looks backwardand

thereby assumes that "past is prologue." While this is clearly true, to a degree, it

is reasonable to believe that this is exactly what investors do. They look at the

long history of stock returns exceeding bond returns by 6 or so percent and

generalize that will continue. They also know that during the last 15 or so years,

stock returns have been in the 15 percent range and expect this to continue. I do

not know why Mr. Hill finds this to be inconsistent with his own DCF approach,

which is essentially grounded in the use of pastdata.

Q- AT PAGES 30-32 OF HIS DIRECT TESTIMONY MR. HILL SUGGESTS

THAT NO ALLOWANCE FOR FINANCING COSTS IS NECESSARY.

D() YOU AGREE?
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No. Mr. HilTs first objection to an allowance for financing costs is that none are

anticipated. This is wide of the mark, as I explained in my direct testimony.

Financing costs are properly compensated for in each and every rate case. As

indicated by Dr. Gordon in The Cost of Capital to a Public Utility, the cost of

capital should be increased proportionately to the financing costs. To quote

Gordon, from page 166:

The agency need only estimate the proportion that the proceeds
per share on an issue bear to the price of the stock and adjust
the allowed rate of return so that the price per share is the
indicated ratio of the book value per share. If the proceeds on

18
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an issue are 91 percent of market price, the agency should
maintain market price at about 110 percent of book value. The
welfare of the stockholders is independent of the firm's stock
financing rate, and the utility may be expected to set s to
satisfy the demand for service.

Mr. Hill's second argument for not allowing financing costs is dirt Pinnacle West

Capital's common shares sell at a price above book value. This is hardly a valid

consideration in the context of Mr. Hill's own recommendation that would act to

reduce that price to book value.

Mr. Hill next argues that financing costs are not out-of-pocket expenses. That is

partially true but irrelevant. What is ,important is that the net proceeds of the

issuance are less than the issuing price, whether because of underwriter fees

(which are out-of-pocket) or market pressure.

Fourth, Mr, Hill now argues that the Gordon sustainable growth model includes

an adjustment for financing costs in the growth rate. Quite clearly Dr. Gordon

himself does not agree with this based on the material quoted from Dr. Gordon

earlier in this answer.

The final argument presented by Mr. Hill is based on dated research that says

investors have to pay brokerage fees that in theory may offset the new issuance

fees. Perhaps that was true in the 1980's when the research he quotes was

published. Today however, with online trading, brokerage fees are as little as a

penny a share. Pinnacle West cannot issue new stock at that price.
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Q- WOULD YOU SUMMARIZE YOUR CRITIQUE OF MR. H1LL'S

RECOMMENDED RUE?
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Malting even minimal adjustments to reflect financing costs, Mr. Hill would be in

10.5% to 11% range.

IV. REBUTTAL TO STAFF WITNESS JOEL M. REIKER'S TESTIMONY

PLEASE TURN NOW TO THE TESTIMONY OF STAFF WITNESS JOEL

M. REIKER. WHAT RETURN ON EQUITY DOES HE RECOIVHVIEND IN

HIS PREPARED TESTIMONY?

Mr. Reiter recommends a common equity ratio of 45.2 percent and a return on

common equity of 9.00 percent.

Q. WOULD YOUR CRITICISM OF MR. HILL'S PROPOSED CAPITAL

STRUCTURE ALSO APPLY TO MR.REIKER'S PROPOSED CAPITAL

STRUCTURE?

Yes, and also to Mr. Kahal's, I will not bother to repeat the points I raised earlier

and in my Direct Testimony.

Q. AT PAGE 6, LINES 5-17, MR. REIKER SUGGESTS THAT ARITHMETIC

AND COMPGUND RETURNS HAVE BEEN BELOW 10 PERCENT, ON

AVERAGE DURING THE LAST 200 YEARS. IS THAT INFORMATION

USEFUL FOR PURPOSES OF THIS CASE?
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No. The numbers he cites may or may not  be accurate but  they are of lit t le

relevance on a going forward basis. I would note that much of the 19th century

was characterized by chronic deflation and no consistent set  of accounting or

financial reporting rules. Finally, the accuracy and completeness of such 19*"

century data are of questionable validity even assuming the data was compiled in

a manner consistent with modem financial practices. Ibbotson Associates, for
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example, devoted an entire chapter in its 2003 SBBI Yearbook to discussing the

problems in using data prior to 1926. And I am aware of no other regulatory body

in Me United States that uses such dated financial information to determine ROE

in the 2151 century.

The Ibbotson data are generally more accepted as evidence of market returns than

other information. These data show 20'h century returns of 12.2 percent for large

company stocks, 13.8 percent for mid-cap stocks and 16.9 percent for small

company stocks. These returns are total portfolio returns, individual company

expected returns would be higher.

Mr. Reiter's attempt to place an artificial cap on utility returns of 10 percent

based on a single study of what is largely ancient history, from a modern financial

perspective, should be ignored. There are serious risks facing APS and an

evaluation of these risks should be the focus of the rate of return part of this case

without imposing arbitrary limits based on unreliable, outdated or momentary

information.

Q. AT PAGE 9 UF HIS TESTIMONY MR. REIKER DISCUSSES HIS

SELECTION OF COMPARABLE COMPANIES. WOULD YOU

COMMENT ON WHAT HE DID AND PROVIDE AN OPINION

CONCERNING THE REASONABLENESS OF HIS APPRGACH?
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Yes. Mr. Reiter started out with the 62 companies that are listed as being electric

utilities by Value Line. According to his testimony, he then eliminated companies

.that have less than 65 percent of their revenue from electric operations, do not pay

dividends and are not currently in bankruptcy. However according to Mr.

Reiter's work papers, he also removed from his group companies for which

A.
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Value Line did not publish data prior to 1999 even if these data were available

elsewhere from reliable sources. In my opinion there are significant deficiencies

with his group of comparable companies dirt render it unusable as the basis for a

conclusion on cost of equity in this case.

the revenue numbers used toSecond, there are clearly some mistakes in

detennine his "comparable" group of companies. For example, he reports Ameren

as having 118 percent of its revenue from regulated operations. How can that be?

Dominion Resources is thrown out of his sample because he claims it has only 25

percent of its revenue from regulated operaNons. However, the March 2004 C.A.

Turner Utility Report indicates 56 percent of Dominion's revenue comes from

electric operations alone. Additionally Dominion owns a major gas pipeline that

is FERC regulated;There are clearly problems with his numbers that cannot be

reconciled with the underlying source data. J

Q. MR. REIKER USES A SPOT OR ONE MOMENT IN TIME DIVIDEND

YIELD AT OCTOBER 9, 2003 FUR PURPOSES OF CALCULATING HIS

DIVIDEND YIELD. IS THIS A GOOD IDEA?

No. Regulators have long been aware that finance theory says that all information

is included in stock prices at a moment in time. However, not all investors have

the same information at the same moment in time, and all investors do not react to

what information they do know at a single moment in time. Therefore, regulators

have recognized the practical limitations on the theory of perfect market

information and have averaged stock prices over a period of time such as three or

six months, which matches the quarterly and semi-annual financial reports that

provide most investors with much of the information they know about particular

firms. The Commission would be wise to continue this practice. Further, for a
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piece of testimony that was filed on February 3, 2004, what is the magic of the

second Thursday in October 2003? Mr. Reiker's recommendation is simply a

poor and out of the mainstream regulatory practice and could often lead to

arbitrary ROE recommendations based solely on a single day's stock price.

AT PAGE 39 OF HIS TESTIMONY MR. REIKER CITES TESTIMONY

BY DR. GORDON IN AN OLD FCC CASE AS SUPPORT FOR THE

CONCEPT THAT A SPOT YIELD IS SUPERIOR TO AN AVERAGE OR

A SMCOTHED YIELD. WHAT IS YOUR RESPONSE?

I recall a different rate case in which we both testified, in that era he used a

smoothed yield. also recall that the return on equity that was adopted by the

NYPSC in that case was based on my testimony, not Dr. Gordon's.

I

WAS YOUR DIVIDEND YIELD FUR IDACORP OVERSTATED AS MR.

REIKER SUGGESTS AT PAGES 31-32 OF HIS PREPARED

TESTIMONY?

No. My testimony was filed in June 2003, about three months before IDACORP

reduced its dividend. Moreover, a market having the perfect intelligence posited

by Mr. Reiter would never have permitted expected dividend yields to be

"0V€1*8[a[€d_."
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AT PAGE 32 MR. REIKER SAYS THAT YOUR RELIANCE ON

ANALYSTS' ESTIMATES OF EARNINGS GROWTH IS

INAPPROPRIATE BECAUSE IT ASSUMES THAT INVESTORS DO NOT

LOOK AT OTHER INFORMATION SUCH AS PAST AND

FORECASTED DIVIDEND GROWTH AND INTRINSIC GROWTH. IS

DIE CORRECT?
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1 No. The analysts are clearly professionals and are keenly aware of historical

information. This means that the historical information is already reflected in their

estimates. Counting such information again clearly involves double counting and

would unduly emphasis historical data in determining what is an essentially

forward-looking concept, Mat is, as anticipated future growth. Even one of the

sources cited by Mr. Reiter comes to this same conclusion:

The superior performance by KFRG [which is defined earlier
as analysts' forecasts of earnings growth per share] should
come as no surprise, All four estimates of growth rely upon
past data, but in the case of KFRG. A larger body of past data
is used, filtered through a group of security analysts who
adjust for abnormalities that are not considered relevant for

Gordon, Gordon and Gould, Choice Among Methods of Estimating Share Yield,"

The Journal of Portfolio Management, Spring 1989, at pp. 50-55 .

Q. AT PAGES 32-35 OF HIS TESTIMONY MR. REIKER IS CRITICAL OF

YOUR USE OF A FIRST CALL GROWTH RATE OF 5.2 PERCENT. HE

CITES VARIOUS PAPERS AND BOOKS THAT INDICATE THAT SUCH

FORECASTS ARE OVERSTATED. WHAT IS YOUR RESPONSE?

My response is that whether or not it is believed by Mr. Reiter and others that

earnings forecasts may be overstated, this belief misses the essential point of not

confusing our own expectations with those of investors. And, analysts' estimates

are used by investors, right or wrong. They drive stock prices and are therefore

appropriate. This is also the position taken by one of Mr. Reeker's authorities:

We have also seen that in spite of high error rates being
recognized for decades, neither analysts nor investors who
religiously depend on them have altered their methods in any way.
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Davdi Dre rand, Contrarian Investment Strategies: The Next Generation

at J I5-116.

Second, if I were not going to use analysts estimates the next choice would be

intrinsic growth, which is similar in some respects to Mr. Hill's growth but

without the improper adjustment to reflect market to book ratio. Mr. Reiter's 5.9

percent intrinsic growth rate is actually higher than my analyst consensus

estimate. Using his own 5.9 percent intrinsic growth estimate, a DCF estimate in

the low 11 percent range is clearly reasonable using even Mr. Reiter's

questionable sample of "comparable"utilities..

Q- AT PAGE 11, LINE 19 AND FOLLOWING, MR. REIKER MAKES THE

CLAIM THAT FROM 1960 'TO 2000 ELECTRIC UTILITY EARNINGS

PER SHARE GREW AT A LSPERCENT PER YEAR. THESE RATES

ARE BELOW THE GROWTH RATES IN NOMINAL GDP AND THE

CPI. DOES THIS INFORMATION SUPPORT THE cLAnv1 MADE AT

PAGE 12, LINES 16-18, THAT FUTURE DIVIDEND GROWTH FOR

ELECTRIC UTILITIES IN THE RANGE OF 5 TO 6 PERCENT WOULD

BE UNUSUAL?

No. The statistics cited by Mr. Reiter may be interesting to some, but died tell us

nothing about the history of the industry from 1960 to 2000. Certainly he says

nothing to support the view that history puts a cap on what investors expect for

the future. Widiout this nexus, his answer is properly disregarded.
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Q. AT PAGE 13, LINES 2 -- 6, MR. REIKER SAYS THAT HE ESTIMATED

DIVIDEND GROWTH FOR HIS 33 COMPANIES BY CALCULATING

THE AVERAGE GROWTH RATE IN DIVIDENDS PER SHARE FROM
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1997 -. 2007. HE INDICATES THAT THE RESULTS ARE SHOWN IN

SCHEDULE JMR 4. IS THAT CORRECT?

3 Yes, that is what he says in his testimony. Further, Schedule JMR _. 4 shows the

0.2 percent growth rate wide no breakdown by company and a simple source

reference to "Value Line", This calculation is misleading and cannot be relied

upon for doing a DCF that would match investor expectations. Nine of the 33

companies in Mr. Reiker's sample have cut dividends during the period in

question. Investors do not expect dividends to be reduced for the indefinite future.

One should throw out Me 2% figure and use the remaining measures of "g"

found by Mr. Reiter. This would increase his DCF measure to 99%, even before

consideration of financing costs.

12 Q. DOES MR. REIKER ALso DoA CAPM STUDY OF THE COST OF

COMMON EQUITY CAPITAL To APS?

14 Yes, that study and its results are presented at pages 20-24 of Mr. Reiter's

testimony. His CAPM estimate is 8.7 percent.

Q. IS HIS RESULT REASONABLE?

No. The CAPM is not a usable model for the determination of public utility rate

of return. The record support for this claim can be found at pages ii to iv of

RUCO witness HilTs Appendix D. There is no need for me to duplicate Mr. HilTs

persuasive critique of CAPM. Needless to say, CAPM is wholly unreliable for

public utility rate of return determination purposes.

Q. DOES MR. REIKER INCLUDE FINANCING COSTS?
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1 No, and he is incorrect in excluding such financing costs for the same reasons I

discussed earlier in my Rebuttal. This is also the case with the last ROE witness

whose testimony I will rebut, Mr. Kahal.

Q. DOES THIS COMPLETE YOUR REBUTTAL OF STAFF WITNESS

REIKER'S TESTIMONY?

Yes it does. I would now like to address the testimony of FEA Witness Kahal.

REBUTTAL TO FEA WITNESS KAHAL'S TESTIMONY

10 Q- WHAT DOES MR. KAHAL RECOMMEND WITH RESPECT TO THE

APPROPRIATE COMMON EQUITY RATIO AND RETURN ON

CUMMUN EQUITY?

Mr. Kahal recommends a common equity ratio of 45.05 percent and a return on

common equity of 9.85 percent. His return on common equity was derived using

the DCF and CAPM methods. »

Q. AT PAGE 13 OF HIS DIRECT TESTIMONY MR. KAHAL SAYS THAT

H18 QUESTIONS THE USEFULNESS OF TWO OF YOUR

COMPARABLE COMPANIES, PPL CORP AND PUBLIC SERVICE

ENTERPRISES BECAUSE THEY OPERATE IN RETAIL ACCESS

STATES. DOES MR. KAHAL SUPPORT HIS OPINION ON THIS ISSUE?

22 No. Mr. Kahal makes a two-sentence statement that suggests that utilities whose

generation assets have been deregulated have a higher cost of capital than those

that remain integrated. There is no basis for such a sweeping generalization.

Some generation assets are clearly low risk and others higher risk. APS operates
'|
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I

in a jurisdiction that has yet to finally determine about whether to regulate or

deregulate generation assets, but it is also a direct access jurisdiction.

Q. HOW DID MR. KAHAL SELECT I-IIS GROUP OF COMPARABLE

He began with my group and eliminated PPL Corp and Public Service

Enterprises. Then he added four companies from the Value Line West group of

companies, presumably because they are more comparable to APS than

companies in the Value Line East and Value Line Central groups.

10

11

Q- IS THE APPROACH MR. KAHAL FOLLOWED REASONABLE?

There are many ways to pick comparable companies. I don't disagree with his

inclusion of MDU and Black Hills Corporation. However, the use of Hawaiian

Electric and PNM Resources is inappropriate.

Hawaiian Electric many be included in the Value Line West group, but quite

clearly it is not located in the western part of the "Lower 48". In addition, it

operates as an electrical iSland with vastly different characteristics than those of

APS. It should not be included in a group of APS comparables.

PNM also should not be considered as being comparable to APS, even though it

is located in New Mexico. PNM is operating under a rate stay out plan and is in

the process of selling considerable amounts of generation into the competitive

market. Mr. Kahal is completely inconsistent in throwing PPL Corp and Public

Service Enterprise Group out of his` comparables and then including PNM

28
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Q. HAVE YOU RECALCULATED MR. KAHAL'S DCF RETURN WITH

THSE TWO CHANGES?

Yes, I have. Mr. Kahal's dividend yield changes slightly when Hawaiian EleCtric

and PNM Resources are removed, from 4.67 percent to 4.74 percent. His growth

rate using the consensus data from First Call and Zacks is 5.15 percent. Factoring

in the yield adjustment factor, the resulting return is 10.01 percent. If a reasonable

figure of 50 basis points is added to this figure, for financing costs, the resulting

return on equity is 10.5 percent.

Q. AT SCHEDULE MIK .- 4, PAGE 3 AND MIK .- s, PAGE 3, MR. KAHAL

USES PRCJECTED GRCWTH RATES FROM VALUE LINE,

STANDARD AND PO()R'S, FIRST CALL AND ZACKS. IS HE

CORRECT IN USING ALL OF THESE SOURCES?

I don't believe so. Value Lineprovides information to its subscribers from its own

analysts. Each analyst uses the basic Value Line model and covers 20 or more

stocks in several industries. The time and coverage that can be devoted byValue

Line analysts is limited and is therefore not of the same quality that would be
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available from a Bear Stearns or Goldman Sachs analyst. Further, the First Call

and Zacks estimates are consensus figures derived by reviewing multiple

estimates and not those of a single analyst. For example, the First Call growth

estimate for Progress Energy for next year is the consensus of 13 analysts.

Finally, Value Line does not provide a clearly defined earnings forecast as Mr.

Kahal's Schedule MIK -- 5, page 3 demonstrates. These are two forecasts and the

difference between the two is huge.
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The S&P forecast is also suspect. It is limited to a round percentage number and

was taken from a subscription publication. This forecast is not available at any

website that I am aware of, this means it is not available to most investors. In my

view the consensus growth rates of First Call and Zacks are superior tO Me Value

Line and S&P numbers .

Q. MR. KAHAL ALSO DERIVES AN EQUITY RETURN USING THE

CAPM. AS SHOWN AT PAGE 1 OF SCHEDULE MIK 6 HE DERIVES

RETURNS-QF 9.68 TO 10.57 PERCENT FOR APS IN THIS CASE US1NG

THE CAPM. ARE THESE RESULTS REASONABLE?

A. In my opinion, the 10.57 percent return that Mr. Kahal derives as the upper end of

his CAPM approach is clearly closer to the low end of a reasonable return range

than the 9.85 percent that he recommends in this case. That being said, the CAPM

is clearly a flawed model for the reasons I have already discussed at length.

Q. DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

`Yes.
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1 I. QUALIFICATIONS, SUMMARY AND CONCLUSIONS

2 Please state your name.

3 My name is Kenneth Gordon.

4 Are you the same Kenneth Gordon who submitted direct testimony in this proceeding?

5 Yes, I am.

6 What is the purpose of your rebuttal testimony?

7

8

9

10

11

12

13

14

15

A. I have been asked by Arizona Public Service Company ("APS" or the "Company") to

respond to testimony submitted in this Arizona Corporation Commission ("ACC" or the

"Commission") proceeding on certain regulatory policy issues related to the situation

that APS unexpectedly finds itself in today, with some generation at APS and some

generation at PWEC. Importantly, I point out that Staff and intervenor witnesses have

not satisfactorily acknowledged the consequences of the Commission's decision to

reverse a major element in its previous regulatory course, the scheduled transfer of

APS's generation to a non-utility affiliate, Pinnacle West Energy Corporation

("PWEC").
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While my direct testimony provided a policy framework on regulatory and

vertical-integration issues, the Company's Application and the direct testimony of

Steven M. Wheeler provides specific recommendations on the rate basing of PWEC's

assets, as well as specific recommendations with respect to the revered of the write-off

of costs that had been made as part of a settlement. Further, the direct testimonies of

Dr. William H. I-lieronylnus and Mr. Ajit P. Bhatti address planning and prudence

issues related to the assets that are currently located at PWEC. These witnesses

provided factual information that I draw upon in my own comments on these policy

issues.
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Q. As a matter of responsible and fair regulation, do you believe that the Commission can

simply ignore the consequences of its Track A Order?

27 . A.
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No. Good regulatory practicedoes not allow a regulator to change the regulatory rules

without appropriate compensation after regulated utilities (and their affiliates and
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investors) have relied on those rules in good faith as they made investments or

otherwise carry out clearly stated Commission policies. Given the sharp policy reversal

manifested in the Commission's Track A Order, careful attention needs to be given to

dealing with the consequences of that decision in a way that treats investors fairly and

protects consumers.
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Credible regulation provides clear rules of the game. The ability of a regulated

utility to consistently attract capital is largely a function of the confidence dirt investors

have in a jurisdiction's regulatory compact and therefore it is critically important that

prudence issues and the overall returns to investors be addressed in a reasonable

manner. Currently, die "loose ends" create regulatory uncertainty, which benefits

neither the Company's investors or its customers. For example, Ms. Marylee Diaz

Cortez, on behalf of the Residential Utility Consumer Office notes (p. 7), "[t]hese loose

ends [status of the 1999 settlement, the electric competition rules, and the future share

of retail electric regulation] are a detriment both to ratepayers and the electric utilities

and put both in the unenviable situation of not knowing the rules of the ganle." I agree.

The Track A Order, by reversing the planned transfer of APS's generation to PWEC,

creates uncertainty about how the PWEC assets will be treated. From a ratemaldng

perspective, APS remains a traditional utility, with its rates regulated based on

traditional rate-of-return-regulation/cost of service principles. This means that costs

that were reasonably incurred to assure reliability should be recoverable by the utility.

What is needed, going fowvard, is for APS to have the ability to provide efficient, safe,

adequate, and reliable service to customers. Treating PWEC's generating assets in an

equitable manner thereby benefits customers.

-

24 Q. Please summarize your testimony.

25

26

27

28

29

A. First, I discuss the regulatory policy issues associated with disentangling APS and

PWEC from the current awkward and inefficient situation it faces with some generation

at APS and some at PWEC, focusing on explaining why following the

recommendations of Dr. Joseph P. Kalt and certain odder Staff and intervenor witnesses

would not be in the public interest.
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Second, in light of the Commission's Track A~ policy decisions, I address the

proper rate treatment for the regulatory assets that were written off in an earlier

settlement and explain why it is appropriate to allow APS to recover the full costs of

electric restructuring in rates. provide rebuttal testimony on statements that have been

made by Ms. Lee Smith on behalf of the Utilities Division of the Commission with

respect to the rate treatment of the written-off regulatory assets, and to her

recommendation that the full costs of preparing for electric restnlcturing should not now

be recovered in retail rates.

9 II. REBUTTAL TOPICS

A. There are special regulatory circumstances involved here

Dr. Kalt asserts (p. 11) that APS's request is "economically equivalent to a bail out of

PWEC and PWCC [Pinnacle West Capital Corporation] at the expense of the electricity

."1 Do you agree?

No, I do not. Aside from the economic reasonableness of rate-basing these assets, as

described in die testimony of Dr. Hieronymus and Mr. Bhatd, this statement fails to

acknowledge the special regulatory circumstances that the Track A Orders presents,

thereby neglecting a critical issue addressed in my direct testimony.

PWEC built generation in Arizona believing that APS could not build and that

new generation was needed in the state to meet customer demand. While PWEC built

these generating plants assuming that its generation would be competitive,3 it also

expected that APS's generation would be moved to PWEC, which would allow the

realization of economies of scale and scope (e.g., the economies of operating a more

balanced generation portfolio), the benefits Of which could be shared by investors and

customers. Rather than being a "bail out" of PWEC, the proposed ratemaldng

Direct testimony of Joseph P. Kalt on behalf of Arizona Competitive Power Alliance, February 3, 2004.

Decision No. 65154 (September 10, 2002).

Under the ACC's Electric Restructuring Rules that were in effect at the time of the Track A Order, all generation,
both utility-owned and nonutility owned, wouldhave operated on a competitive basis.

Illlllllllllll l mulllll
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treatment, which recognizes that PWEC built these plants to provide an assurance that

sufficient generating capacity would be available to meet customer demand, provides a

reasonable opportunity for APS customers to benefit from the assured availability of

these resources. Treating the APS/PWEC assets on a consistent, unified regulated basis

is an appropriate way to proceed. '

Do the criticisms raised by Dr. Kalt (p. 8) and Mr. Tranen (p. 24)4 on behalf of the

Arizona Competitive Power Alliance recognize these special circumstances?

No. Leaving the current situation unchanged, as recommended by these witnesses,

would deny the realization of economies of scale and scope flowing from the integrated

operation of an integrated portfolio of the PWEC and APS generating assets. It is worth

noting that the Commission, in its Track A Order, stated (p. 22) that it wanted to "take

action in a manner that is fair to all parties and that protects ratepayers" and went on to

say (p. 23) that "the wise course of action is to try to minimize the effects and figure out

a way to move forward that will ultimately result in a market structure that performs

efficiently and rationally, and that will result in the benefits that were promoted in the

move to competition." I agree. To address the issues raised by the Track A Order, APS

requested, in its rate case filing, that the Commission reunify the PWEC generation at

APS under a common regulatory framework.

Dr. Kalt argues (p. 38) that APS is "attempting to game the regulatory process in a

manner that harms customers and enriches shareholders." Is this a valid

characterization?

No. The special circumstances that are involved here, relating to the Commission's

reversal of its electric restructuring policy in the Track A Order, cannot and should not

be ignored. Moreover, no convincing evidence has been presented by Staff or

interveners that indicates that APS' customers would be harmed by this proposal. To

the contrary, Dr. Hieronymus and Mr. Bhatti present clear empirical evidence that APS

customers would benefit from the Company's rate-basing proposal.

Direct testimony of Jeffrey D. Tranen on behalf of Arizona Competitive Power Alliance, February 3, 2004.

I I
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1

2

B. The ratemaking problems that arise from a regulatory reversal must be
dealt with

3

4

Does Dr. Kalt's direct testimony recognize properly that the Track A Order

significantly changed APS's entirely reasonable regulatory expectations?

5

6

7

8

9

No. Dr. Kalt's failure to examine the Track A Order is a major omission.

Understanding the consequences of the Track A Order's disruption of the balance of

interests is crucially important. Efficient and fair resolution of the issues of how to deal

with the consequences of having reversed an important element of its regulatory

policies, the planned move of APS's generation to a non-utility affiliate, is needed.

10

11

12

13

14

15

16

17

18

19

20

21

The Track A Order disrupted the 1999 Settlement Agreement, which had

provided for a complex--and inter-related-series of tradeoffs among the interested

parties, and which had been agreed to by a number of parties and approved by the

Commission. Having reversed major elements of its electric restructuring policy, the

CommissiOn now must resolve: (1) the rate treatment of the PWEC generating assets,

which were built to be operated as part of a portfolio of existing and newly-built

generating assets, (2) die rate treatment of the regulatory assets (35234 million pretax)

that had been written off in conjunction with the larger settlement; and (3) the rate

treatment of restructuring-related transition costs incurred to carry out the planned

transfer of generating assets to PWEC. The interveners' testimonies provide essentially

no useful guidance to the Commission on how to resolve these issues in an efficient and

fair way.

22

23

Do you agree with Dr. Kalt's characterization (p. 9-10) that prudence is "fundamentally

irrelevant" to this proceeding?

24

25

26

27

No. When considering rate base treatment for assets, it is my understanding that the

Commission must consider whether the resulting rates are 'just and reasonab1e."5 In

doing so, the Commission's obligation is to both customers and the Company. While a

central focus of regulatory policies should be on consumers, careful attention to

/

5 Pursuant to A.R.S. §40-361, charges by public service corporations are required to be just and reasonable.

A.

A.
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1

2

investors' interests is an essential part of that process and, if done properly, is directly

aligned with long-term consumer interests.

3

4

5

In setting rates that are just and reasonable, the standard ratemaldng approach is

to provide the utility with an opportunity to recover the prudently-incurred costs

(including a fair rate of return on capital) of providing utility services to customers.

6

7

8

9

10

11

12

Fairness requires that any imprudence be demonstrated objectively so that there

will not be uncertainty about the regulatory decision. Evidence of failure to act

prudently must be well grounded in law, economics, and public policy. Importantly,

any prudence inquiry should be based on whether the decisions at thetirne they were

made were reasonable under the circumstances, not based on 20/20 hindsight. Further,

utilities should be held to an appropriate standard of reasonableness and not to a

hypothetical ideal standard of perfection or optimization.

13

14

These are standard regulatory concepts, which the Commission has much

experience in implementing.

15 C. As a regulated utility, APS continues to have an obligation to serve

16

17

Q. Dr. Kant argues that the rate basing of the PWEC assets would fail to meet what he calls

(p. 16) the public interest standard from an economic standpoint. Do you agree?

18

19

20

A. No, I do not. APS continues to have an obligation to serve customers in an efficient,

safe, adequate, and reliable manner-and the assets that are currently owned by PWEC

can play an important role in meeting that obligation.

21

22

23

24

25

26

The Track A Order made it clear that the Commission was responding to die

lack of progress with wholesale competition in Arizona when it decided to change its

regulatory policy with respect to the transfer of APS's generation to PWEC. Rate

base/rate-of-return treatment is a standard feature of traditional utility regulation, which

has operated reasonably well over many decades, given the utility's obligation to serve

customers reliably in real time under all market conditions.6 APS's "new-style" vertical

6 Incentive ratemaldng approaches, such as price-cap regulation, necessarily build off a fair starting point, which
would normally be based on rate baselrate-of-return regulation.
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1

2

3

4

5

6

7

8

integration accommodates compedtzion as long as regulatory rules and institutional

structures are in place to support wholesale (and, perhaps, retail) competition in the

generation business. » "New-style" vertically-integrated utilities, operating in

competitive wholesale generation markets, will develop a least-cost mix of owned

generation, contracts, and market purchases. In order to meet the obligation to serve,

utilities traditionally have been vertically integrated, with committed generation

sufficient to meet the needs of its customers in an efficient, safe, adequate, and reliable

manner.

9 D. Rate base/rate-of-return regulation is being used in Arizona

10

11

Q. Dr. Kant argues that APS's proposal would put its customers into the merchant power

business (p. 24). Do you agree?

12

13

14

15

16

17

18

No. It is More accurate to say that, for the moment at least, Arizona regulation has

moved back toward traditional utility regulation. Given the circumstances that APS is

in today, with the Commission's Track A order effectively ending the electric

restructuring process, the PWEC assets can reasonably be eligible .for rate base

treatment. Rate basing these assets would maximize the Commission's control over

these assets, malting them available to provide benefits to APS's customers within a

traditional and familiar framework.

19 Q. Dr. Kalt argues that the PWEC assets are merchant plants (p. 29)'? Do you agree?

20

21

22

23

24

25

26

27

28

A. No, in the circumstances this assertion is misleading and does nothing to help the

Commission to resolve the current situation. At the time the PWEC assets were

planned and constructed, all of APS's generation was to be transferred to a non-utility

subsidiary and the newly-built PWEC generation was to be operated along with that

generation. Thus, the PWEC assets were necessarily planned and constructed based in

part on wholesale market expectations, as they would have been even if APS had been

free to build them itself. Dr. Kalt recognizes this point, but fails to recognize that a key

point of this proceeding is how best to deal with the Commission's reversal of its policy

of moving APS's generation to non-regulated status.

I'll l l

A.



The Commission chose. in its Track A Order. not to allow APS to move its

generation to PWEC. On the other hand, based on its expectation that the Commission

would follow through on its commitment to electric restructuring, PWEC had built

generation, expecting that the new generation would be operated in tandem with the

existing generation portfolio of APS. Because of a regulatory decision by the

Commission, that expectation was not met. Now, given the Commission's policy

reversal, Arizona is essentially back to a traditional regulatory model. In this context

rate base/rate-of-retum regulation is the norm

E. Traditional rate regulation is consistent with the current state of market
development

11 Q Dr. Kalt argues (p. 31) that rate basing the PWEC assets is inconsistent with

competitive market development. Do you agree

No. The Commission's Track A Order recognized (p. 29) that "[t]he wholesale market

is not currently workably competitive, therefore, reliance on that market without

recognizing its current uncertainty and limitations will not result in just and reasonable

rates for captive customers." While I am a long-time supporter of efficient competition

in wholesale (and, for that matter, retail) electricity markets, I cannot disagree with this

conclusion. Given this context, which Dr. Hieronymus discusses in his rebuttal

testimony, the Colilmission's decision to step back from electric restructuring, at least

temporarily, is understandable

Based on my general familiarity with the regulatory and market circumstances

that are present in Arizona today, ownership of generation is an effective way to

insulate customers from wholesale market risk. The Track A Order states (p. 23) that

the "wise course of action is to try to minimize the effects and figure out a way to move

forward that will ultimately result in a market structure that performs efficiently and

radonadly, and that will result in the benefits dirt were promoted in the move to

competition." I concur, and believe that treatment of the APS and PWEC generation on

a unified basis is preferable to the current inefficient situation, where some is

considered regulated and some is not. By operating generation on an integrated basis
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1

2

3

4

transaction costs can be reduced, risks can be more effectively hedged, and

organizational efficiency and economies of scale and scope can be achieved.

Organizing generation on a unified basis, that is as part of a single portfolio, can realize

economies of scale and scope that benefit customers.

5 F. Traditional rate regulation prevents APS from exercising market power

6

7

Q. Dr. Kalt argues (p. 32) that rate basing the PWEC assets is part of an attempt to exercise

vertical market power. Do you agree?

8

9

10

11

12

13

14

15

16

17

18

19

No. Dr. Kalt fails to recognize the 'regulatory limitations on any exercise of vertical

market power. Simply put, APS's proposal means that APS's generation, transmission,

distribution, and sale of electricity are fully regulated as utility activities. When a

regulatory agency re-sets its direction, it must move forward in a way that treats the

utility in a reasonable manner prospectively and which "settles up" the costs reasonably

incurred in reliance upon the "old" policy. This can be accomplished by regulating the

PWEC assets using traditional regulatory principles. PWEC's assets would be treated

as part of APS's utility plant. Further, with respect to interactions between APS and

other unregulated affiliates (other than PWEC, which would no longer be distinct from

APS in Arizona), there are regulatory safeguards in place, such as unbundling

requirements and codes of conduct, to assure that APS does not cross-subsidize or

engage in preferential treatment.

20

21

22

23

24

with the Track A Order, the Commission would seem to have chosen to fall

back on the traditional regulatory model, which means that there is little (if any) risk of

APS exercising market power. As Ms. Marylee Diaz Cortez, on behalf of the

Residential Utility Consumer Office notes (p. 5), the Track A Order "effectively

rendered APS a vertically integrated utility once again."

25

26

Q. Do you agree with Dr. Kalt's assertion (p. 34) that APS's proposal constitutes a

"textbook case" of the attempted exercise of market power?

A.

A.

No. APS is simply asldng to apply traditional utility ratemaldng to assets that were

prudently incurred, as discussed by Company witnesses in this proceeding. This



10

1

2

provides the Arizona Corporation Commission with an opportunity to fully oversee

these generating assets.

3

4

G. Recovery of Regulatory Assets and Electric Restructuring Costs is
Reasonable

5

6

7

Q. Utilities Division witness Ms, Lee Smith argues (p. 4) that the Company should not be

able to reverse the write-off that APS took as part of the 1999 Settlement Agreement

and recover those regulatory assets in rates on a going-forward basis. Do you agree?

A.8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

No, I do not. It is my understanding that APS wrote-off certain "regulatory assets" that

had otherwise been approved for recovery in rates and that it agreed to not seek

recovery of all of its restructuring costs only as part of a comprehensive settlement.

Regulatory assets can be recorded by a utility when a regulator acknowledges a cost but

defers rate recovery to a future period. While Ms. Smith states (p. 6) that regulatory

assets can be written off "with no independent impact" and dirt "the Company is

essentially madding a claim for a retroactive rate adjustment," would view a regulatory

failure to allow recovery of regulatory assets as a breach of a regulatory commitment.

Wide the Track A Order, the settlement tradeoffs between the Company and the parties

broke down, and the anticipated benefits to the Company were never realized. Given

this change in circumstances, it is reasonable for die Company to be able to recover in

rates the costs that the regulatory asset represents.

Smith's observation (p. 4) that net generation plant was not impacted by the Settlement

seems to miss the point. Regulatory assets were written off, not net generation plant.

Failure to provide for recovery of regulatory assets that would otherwise have been

recovered in rates is clearly detrimental to the Company. As I explained earlier, when a

regulatory agency re-sets its policy direction, it must more forward in way that treats the

utility in a reasonable manner prospectively, which can be accomplished by providing

for the recovery of regulatory assets and electric restructuring costs. Thus, APS should

be able to recover in rates the regulatory assets and electric restructuring costs that have

not already been included in rates.

While I am not an accountant, Ms.

29 Q. Do you have any other comments?

l ll I
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A. Yes. Attached as Schedule KG-1RB are copies of answers to data requests that I am

incorporating into my testimony.

3 Q- Does this conclude your testimony?

4 Yes, it does.

4

A.



LACAPRA'S NINTH SET OF DATA REQUESTS
TO ARIZONA PUBLIC SERVICE COMPANY

noTHE MATTER o1v1'HE APPLICATION OF ARIZONA PUBLIC SERVICE
COMPANY FOR A HEARING TO DETERMINE THE FAIR VALUE OF THE UTILITY
PROPERTY OF THE COMPANY FOR RATEMAKING PURPOSES, TO FD( A JUST

AND REASONABLE RATE OF RETURN THEREON, TO APPROVE RATE
SCHEDULES DESIGNED TO DEVELOP SUCH RETURN, AND FOR APPROVAL OF

PURCHASED POWER CONTRACT
E-01345A-03-0437

. Schedule KG-IRB
Page 1 of 1 l

LCA 9.240 Please list Mr.. Gordon's specific recommendations regarding APS' application in
this proceeding. For example, is Mr. Gordon recommending that the
Commission allow APS' requestto ratebase the PWEC assets as proposed? Is
Mr. Gordon recommending that the Commission approve a specific response to
the writeoff of costs in the 1999 Settlement agreement?

Dr. Gordon's testimony provides a policy framework on regulatory and vertical-
integration issues. The Company's Application and the Direct Testimony of
Steven M. Wheeler provide specific recommendations on the rate basing of
PWEC's assets and specific recommendations with respect to the reversal of the
write-off of costs that had been made as part of a settlement.

Witness-Kenneth Gordon

Fzrzm 197
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LACAPRA'S NINTH SET OF DATA REQUESTS
TO ARIZONA PUBLICSERVICE co1v1:pA1w

IN THE MATTER OF THE APPLICATION OF ARIZONA PUBLIC SERVICE
co1v1;pAny FOR A HEARING TO 1>ETER1vu;nE THE FAIR VALUE OF THE UTILITY
PROPERTY OF THE COMPANY FOR RATEMAIQNG PURPOSES, TO FIX A JUST

AND REASONABLE RATE OF RETURN THEREON, TO APPROVE RATE
Sc£n;DULEs DESIGNED TO DEVELOP SUCH RETURN, AND FOR APPROVAL OF

PURCHASED POWER CONTRACT
E-01345A-03-0437

Schedule KG-IRB
Page 2 of 11

LCA 9-241 In reference to Mr. Gordon's Direct Testimony at 4, line 7: Please provide a list
of all Orders of the Arizona Corporation Commission that Mr. Gordon reviewed
in preparing his testimony. .

RESPONSE
1.
2.
3.
4.

Track A Order (Decision No. 65154, September 10, 2002).
Track B Order (Decision No. 65743, March 14, 2003).
Financing Order (Decision No. 65796, April 4, 2003).
Order Approving 1999 Settlement Agreement (Decision No. 61973, October
6, 1999).

Witness-Kenneth Gordon



LACAPRA'Sn n m i SET OF DATA REQUESTS Schedule KG-IRB
To ARIZONA PUBLIC sERvicE colvrpAny Page3 of 11

IN THE MATTER OF THE APPLICATION OF ARIZONAPUBLIC SERVICE
COMPANY FOR A HEARING TO DETERMINETHE FAIR VALUE OF THE UTILITY
PROPERTY OF THE COMPANY FOR RATEMAIGNG PURPOSES. TOFIX A .TUST

ANDREASONABLE RATEOF RETURNTHEREQN, TO APPROVE RATE
SCHJZDULESDESIGNED TO DEVELOP SUCH RETURN, ANDFOR APPROVAL OF

PURCHASED POWER CONTRACT
E~01345A-03-0437

LCA 9-242 In reference to Mr. Gordon's DireM Testimony at 6, lines 14-15, and pages 10
14: Please provide a list fall documents that Mr. Gordon reviewed in preparing
his testimony regarding the "regulatory compact" in Arizona

RESPONSE
See Response to LCA 9-241 . Dr. Gordon reviewed the documents listed in the
footnotes to his testimony. In addition, Dr. Gordon also reviewed the 2003 APS
Report to the Commission (dated June 13, 2003), APS' Comments to the Electric
Competition Advisory Group (dated April 21, 2003), and PiNnacle West Capital
Corp.'s 2002 Annual Report to Shareholders

Witness-Kenneth Gordon



LACAPRA'S NINTH SET OF DATA REQUESTS
TO ARIZONA PUBLIC SERVICE COMPANY

IN THE MATTER OF THE APPLICATION OF ARIZONA PUBLIC SERVICE
CQMPANY FOR A HEARING TO DETERNUNE THE FAIR VALUE 0FTHE UTILITY
PROPERTY OF THE COMPANY FOR RATEMAIQNG PURPOSES, TO FD( A JUST

AND REASONABLE RATE OF RETURN THEREON, TO APPROVE RATE
SCHEDULES DESIGNED TO DEVELOP SUCH RETURN, AND FOR APPROVAL OF

PURCHASED POWER CONTRACT
E-01345A-03-0437

.Schedule KG-1 RB

.Page 4 of ll

LCA 9-243 In reference to Mr. Gordon's Direct Testimony at 6, lines 1445, and pages 10-
14: Please indicate whether the "regulatory compact" applies to the unregulated
affiliates of public utility companies, Please explain the response.

RESPONSE:
In this case, yes, where the regulatory decisions by the Commission resulted in
the expectation that APS's generation would be transferred to PWEC and that
PWEC was to be the entity that would own and operate all generation. The
Commission's Track A Order, however, reversed the planned transfer ofAPS'
generation to PWEC. This policy change affected PWEC because it had borne
the burden and risk of constructing new generation for APS, expecting that it
would be operating APS" existing generation on an integrated basis; to partially
address this issue APS tiled the rate case in order to reunify the PWEC
generation at APS under a common regulatory framework.

Witness-Kenneth Gordon
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LACAPRA'S NINTH SET OF DATA REQUESTS
TO ARIZONA PUBLIC SERVICE COMPANY

IN THE MATTER OF THE APPLICATION OF ARIZONA PUBLIC SERVICE
COMPANY FOR A HEARING TO DETER1VM~IE THE FAIR VALUE OF THE UTILITY
PROPERTY OF THE CQMPANY FOR RATEMAJQNG PURPOSES, TO FIX A JUST

AND REASONABLE RATE OF RETURN THEREON, TO APPROVE RATE
SCHEDULES DESIGNEDTO DEVELOP SUCH RETURN, AND FOR APPROVAL OF

PURCHASED POWER CONTRACT
E-01345A-03-0437

Schedule KG-IRB
Page 5 of 11

LCA 9-244 In reference to Mr. Gordon's Direct Testimony at 4-5:

(H)

(b>

(0)

<<1>

Please identify specifically the ways in which APS (i.e., the entity
regulated by the ACC) was adversely affected by the "policy reversal."
Include a discussion of whether and how the "inability to configure its
generation operations in a single entity, as originally envisioned"
affected APS specifically (the entity regulated by the ACC).
Please identify speciticaiiy the ways in which PWEC was adversely
affected by the "policy reversal." Include 8a discussion of whether and, if
so, how the "inability to configure its generation operations in a single
entity, as originally envisioned" affected PWEC.
Please identify specifically the ways in which PWCC was adversely
affected by the "policy reversal." Include a discussion of whether and, if
so, how the "inability to configure its generation operations in a single
entity, as originally envisioned" affected PWCC-
Please list and provide a copy of any documents reviewed by Mr.
Gordon in making responses to (a), (b) and (c) above.

RESPONSE:
(a) I have not identified all of the specific ways in which APS may have

been adversely affected from this policy reversal, as that is largely
beyond the scope of my testimony. Nevertheless, it is likely that APS
has been adversely affected from the standpoints of financial integrity,
credit worthiness, equity risk, ability to maintain adequate and reliable
electricity commodity service, ability to recover just and reasonable
costs, risk management, regulatory uncertainty, and ability to
accommodate growth in customer demand. It may be the case that APS
has been affected from other standpoints as well.

APS has been affected because it is the entity that has an obligation to
meet the service requirements of customers in an efficient, safe,
adequate, and reliable manner. PWEC is just an extension of APS,
which was created in order to accommodate the Commission's revisions
to the electric restructuring related changes in the regulatory compact.

(b) I have not identified dl of the specific ways in which PWEC was
adversely affected from this policy reversal, as that is largely beyond the
scope of my testimony. Nevertheless, it is likely that that PWEC has
been adversely affected from the standpoints of financial integrity, credit
worldliness, and economies of scale and scope, It may be the case that
PWEC has been affected from other standpoints as well.

PWEC has been affected because it was to assume the obligationto
electric energy and demand requirements of customers in the post-

r
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Schedule KG-IRB
]Page 6 of llLACAPRA=S NINTH SET OF DATA REQUESTS

TO ARIZONA PUBLIC SERVICE COMPANY
IN THE MATTER OF TI-D5 APPLICATION OF ARIZONA PUBLIC SERVICE

COMPANY FOR A HEARING TO DETERMINE THE FAIR VALUE OF THE UT1LrrY
PROPERTY OF THE colvrpAny FOR RATEMAKING PURPOSES, TO Fix A JUST

AND REASONABLE RATE OF RETURN THEREON, TO APPROVE RATE
scHiE1>mEs DESIGNED TO DEVELOP SUCH RETURN, AND FOR APPROVAL OF

PURCHASED POWER CONTRACT
E-01345A-03-0437

electric restructuring environment. PWEC is just an extension of APS,
which was created 'm order to accommodate the Commission's revisions
to the electric restructuring related changes in the regulatory compact,
which the Commission reversed intheTrack A Order.

(c) Please see the responses to LCA 9.244 (a) and (b) above. PWCC, the
parent company of APS and PWEC, was adversely affected because of
the adverse effects on their subsidiaries financial performance and
integrity, which in tum affected PWCC's financial performance and
integrity.

(an Dr. Gordon reviewed the PWCC 2002 Annual Report for investors, his
testimony in this proceeding, and Mr. Wheeler's direct testimony in this
proceeding. See also the responses to LCA 9-241 andLCA 9-2

lllllll



LACAPRA'S NINTH SET OF DATA REQUESTS
TO ARIZONA PUBLIC SERVICE COMPANY

IN THE MATTER OF THE APPLICATION OF ARIZONA PUBLIC SERVICE
co1v1:pAny FOR A HEAR1NG TO DETERMINE THE FAIR VALUE OF THE UTILITY
PROPERTY OF THE COMPANY FDR RATEMAKING PURPOSES, TO FIX A JUST

AND REASONABLE RATE OF RETURN THEREON, TO APPROVE RATE
sc1mDuLEs DESIGNED TO DEVELOP SUCH RETURN, AND FOR APPROVAL OF

PURCHASED POWER CONTRACT
E-01345A-03-0437

Schedule KG-IRB
.Page 7 of 11

LCA 9-245 In reference to Mr. Gordon's Direct Testimony at 4, line 21-22: Pleaseprovidea
citation to the Order in which the Commission "ordered" the transfer of APS'
generation assets to a separate corporate affiliate.

Section IV, Corporate Structure, of the Settlement Agreement dated May 14,
1999 states that: "[t]he Commission will approve the fixation of an affiliate or
affiliates ofAPS to acquire at book value the competitive services assets as
currently required by the Electric Competition Rules." Commission Decision
No. 61973, dated October 6, 1999 approved the stipulation, including the planned
transfer of APS' generation assets to a separate corporate affiliate

I

Witness-Kenneth Gordon



LACAPRA'S NINTH SET OF DATA REQUESTS
TO ARIZONA PUBLIC SERVICE COM:PANY

IN THE MATTER DF THE APPLICATION OF ARIZONA PUBLIC SERVICE .
COMPANY FOR A HEARING TO DETERMINE THE FAIR VALUE OF THE UTILITY
PROPERTY OF THE COMPANY FOR RATEMAKING PURPOSES, TO FIX A JUST

AND REASONABLE RATE OF RETURN THEREON, TO APPROVE RATE
SCHEDULES DESIGNED TO DEVELOP SUCH RETURN, AND FOR APPROVAL OF

PURCHASED POWER CONTRACT
E-01345A-03-0437

Schedule KG-1RB
Page 8 of 1 l

LCA 9-246 In reference to Mr. Gordon's Direct Testimony at 3-4: Please indicate whether the
suggestion that the Commission "will have to deal with the consequences of
having reversed policies" applies to effects on (a) regulated entities (b)
unregulated entities, or (c) both. Please explain the response.

RESPONSE:
Both. PWEC was to be an unregulated entity, but its status was clearly tied to the
planned move of APS' generation to unregulated status. \

Witness-Kenneth Gordon



LACAPRA'S num-I SET OF DATA REQUESTS
TO ARIZONA PUBLIC SERVICE COM:PANY

IN THE MATTER OF THE APPLICATION OF ARIZONA PUBLIC SERVICE
COMPANY FOR A HEARING TO DETERMINE THE FAIR VALUE OF THE UTILITY
PROPERTYOF THE COMPANY FORRATEMAKING PURPOSES, TO FIX A JUST

AND REASONABLE RATE OF RETURN THEREQN, TO APPROVE RATE
SCHEDULES DESIGNED TODEVELOP SUCH RETURN, ANDFOR APPROVAL OF

PURCHASED POWER CONTRACT
E.01345A-03-0437

Schedule KG-1 RB
Page 9 of 11

LCA 9-250 In reference toMr. Gordon's Direct Testimony at 9, -lines 18: Please list all
regulated electric utilities with which Mr. Gordon is familiar that have POLR
obligations in competitive retail markets and that have or are meeting those

commitments exclusively through investments in utility-owned
generation (i.e., the utility with the POLR obligation owns the generating plant
by which POLR obligations are met).

This question is beyond the scope of my testimony and asks for information that
was not part of my testimony. Nevertheless, I will try to answer the question as
best I can.

All utilities that are interconnected with other utilities rely, to some extent, on
wholesale market powerpmhne transactions for some of their load demand
requirements. Thus, I am not familiar with any utilities that have POLR
obligations in competitive retail markets and that have or are meeting those
commitments exclusively through investments in utility-owned generation

Witness-Kenneth Gordon

l l |||||-



LACAPRA'S NINTH SET OF DATAREQUESTS Schedule KG-IRB
To AR1ZONA PUBLIC SERVICE colvrpAny Page 10of 11

IN T1-IE MATTER OF THE APPLICATIONOF ARIZONAPUBLIC SERVICE
COM;PANY FOR A HEARING TO DETERIVHNE THE FAIR VALUE OFTHE UTILITY

PRCPERTY OF THE COMPANY FOR RATEMAKINGPURPOSES,TO FIX A JUST
AND REASONABLE RATE OF RETURN THEREON,TO APPROVE RATE

SCHEDULES DESIGNED TO DEVELOP SUCH RETURN,AND FOR APPROVAL OF
PURCHASED POWER CONTRACT

E-01345A-03-0437

LCA 9-251 In reference to Mr. Gordon's Direct Testimony at 20, lines 4-5 :

(a)
(b)

(G)

Please explain what is meant by the term "unification"
Please explain how "efficiency-related" advantages will result from die
unification of PWEC generation into APS.
Please list and provide copies of all documents reviewed by Mr. Gordon
in concluding that "efficiency-related" advantages will result from the
unification of PWEC generation into APS.

RESPGNSE:

(a) PWEC generation would be operated on an integrated basis with APS's
generation.

(b) By operating generation on an integrated basis, transaction costs can be
reduced and organization efficiency and economies of scale and scope
can be achieved. For a discussion, see p. 16, lines 11-2D and p. 17 line
21 to p. 18, line 2 of Dr. Gordon's testimony.

(c) See responses to LCA 9-241 and LCA 9-242.

Witness-Kenneth Gordon



LACAPRA'S NINTH SET OF DATA REQUESTS
TO ARIZONA PUBLIC SERVICE COMPANY

IN THE MATTER OF THE APPLICATION OF ARIZONA PUBLIC SERVICE
COMPANY FOR A HEARING TO DETERIVHNE THE FAIR VALUE OF THE UTILITY

PROPERTY OF THE CGMPANY FOR RATEMAKING PURPOSES, TO FIX A JUST
AND REASONABLE RATE oF RETURN THEREQN, TO APPROVE RATE

SCHEDULES DESIGNED TO DEVELOP SUCH RETURN, AND FOR APPROVAL OF
PURCHASED POWER CONTRACT

E-01345A-03-0437

Schedule KG-IRB
.Page ll of 11

LCA 9-254 Please provide copies of all documents developed since PWEC's inception that
were developed for purpose of establishing a description of PWEC's business
plan.

RESPONSE:
Please see attached RC01270 and RCOIZ71, which are being proved pursuant to
a protective agreement on a yellow-labeled CD-ROM.

Witness-TBD
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BEFORE THE ARIZONA CORPORATION COMMISSION

REBUTTAL TESTIMONY OF JOHN F. WIEDMAYER

ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY
DOCKET no. E-01345A-03-0437

2

INTRODUCTION

PLEASE STATE YOUR NAME AND ADDRESS

John F. Wiedmayer. My business address is 1010 Adams Avenue, Audubon

Pennsylvania 19403

5 BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

I am Supervisor of Depreciation Studies for the Valuation and Rate Division of

Gannett Fleming Inc

8 Q. PLEASE DESCRIBE THE VALUATION AND RATE DIVISION OF GANNETT

FLEMING. INC

Q.

Q.

The Gannett Fleming affiliated companies employ over 1,900 people in over 40

regional offices throughout the United States and Canada. The Valuation and

Rate Division of Gannett Fleming Inc. ("Gannett Fleming") provides consulting

services primarily to public utilities and railroads. Gannett Fleming and its

predecessors have provided consulting services to utility clients since 1915. The



firm has a long history of client services in ratemaking proceedings

encompassing valuation, depreciation studies, revenue requirement, cost

allocation and rate design studies, rate of return studies, analyses of accounting

systems, and acquisition and feasibility studies

5 Q. PLEASE STATE BRIEFLY YOUR EDUCATIONAL BACKGROUND AND

EMPLOYMENT EXPERIENCE.

received a Bachelor of Arts degree in Engineering from Lafayette College and a

Masters in Business Administration from Pennsylvania State University. After my

graduation from Lafayette College in June 1986, l was employed by Gannett

Fleming as a Depreciation Engineer. The scope of my depreciation activities has

included data assembly, statistical service life analyses utilizing the retirement

rate and simulated plant record methods, field surveys, estimation of service life

and salvage, calculation of annual and accrued depreciation and the preparation

of reports presenting the results of the studies. In 1996, I attained my current

position with Gannett Fleming. Since 2001, I have testified in support of the

studies conducted under my direct supervision. l have testified on depreciation

before the Kentucky Public Service Commission, the Board of Commissioners of

Public Utilities of Newfoundland and Labrador, and the Nova Scotia Utility and

I

Review Board. A more detailed Statement of Qualifications is attached as

Appendix A.

21 Q. ARE YOU A MEMBER OF ANY PROFESSIONAL SOCIETIES?

Yes, I am a member of the National and Pennsylvania Societies of Professional

Engineers and the Society of Depreciation Professionals ("SDP"), an

3
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1 international organization. In 2003, I was elected as Vice President of the

2

3

Society of Depreciation Professionals. I am also recognized by the SDP as a

Certified Depreciation Professional.



II. SUMMARY

2 Q. WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?

My rebuttal testimony responds to part of the Direct Testimony of Arizona

Corporation Commission ("Commission") Staff witness Michael J. Majoros Jr.

Specifically, I support the depreciation studies that were conducted under my

direction and supervision for Arizona Public Service Company ("APS" or the

"Company') and for Pinnacle West Energy Corporation ("PWEC"). Because those

studies were both correctly prepared and reasonable, I recommend that the

Commission reject the unreasonably low depreciation rates proposed by Mr.

Majoros and adopt the depreciation rates that l  have determined in the

depreciation studies.

12 Q. WHAT IS THE BASIS FOR YOUR CONCLUSIONS REGARDING THE

DEPRECIATION RATES PROPOSED BY MR. MAJOROS?

14 My conclusion that the significant reduction in depreciation rates proposed by

Mr. Majoros should be rejected is based on a thorough review of his Direct

Testimony, schedules, workpapers and data request responses. Mr. Majoros has

proposed a radical departure from the traditional approach of recognizing net

salvage in the depreciation rate formula, which is discussed in the rebuttal

testimony of Dr. Ronald E. White, determined average service lives by relying

analyses of historical data and ignoring other relevantalmost entirely on

information, and has estimated life spans for new gas-fired power plants that are

longer than any other in North America.

A.
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1 The service lives determined by Mr. Majoros are not the result of an

2

3

4

5

application of informed judgment incorporating consideration of all appropriate

factors. Rather, in most cases they are simply the result of his acceptance of

curve fitting performed by a computer program. Mr. Majoros' approach conflicts

with the recommendations of authoritative textsl that indicate statistical analyses

6

7

8

are only one of the factors to be considered in setting depreciation rates,

The life spans for the PWEC power plants proposed by Mr. Majoros do not

reflect a reasonable consideration of future events and economic circumstances

9 and assume that significant future investments will be made on refurbishment,

10

11

12

13 encountered |

14

15

component replacement, and life extension for the PWEC power plants. As it is,

Mr. Majoros' proposed life spans for the PWEC.power plants are the longest life

spans for new gas-fired simple cycle and combined cycle power plants that l've

A reasonable life span estimate for the PWEC power plants

should be based on informed judgment that incorporates both relevant historical

experience but also one that considers future forces of retirement. Mr. Majoros'

16

17

18

19

20

proposal is simply based on the life span estimates used for Aps' existing power

plants that are already so years old and incorrectly assumes that the life spans

for existing APS plants are appropriate for the new PWEC power plants. Mr.

Majoros' life span proposal for the PWEC power plants only considers the

historical evidence of APS without giving due weight to future forces of

21 retirement.

1 Wolf, Frank K. and W. Chester Fitch,Depreciation Systems. Iowa State University
Press. 1994. Public Utility Depreciation Practices, National Association of Regulatory
Utility Commissioners (NARUC), p. 128.1996.
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HAVE YOU PREPARED A REPORT SETTING FORTH THE RESULTS OF

YOUR DEPRECIATION STUDY?

Yes, I have. The Depreciation Study and the Addendum to the Depreciation Study

were presented in the Direct Testimony of Laura L. Rockenberger. The

depreciation study reports are

Life Depreciation AccrualRemaining Rates as

"Addendum to Depreciation Study Prepared for Pinnacle West Energy Corporation

Recommended Remaining Life Depreciation Accrual Rates as of December 31,

titled "Depreciation Study - Recommended

of December 31, 2002" and

2002."

10 Q. PLEASE SUMMARIZE YOUR RECOMMENDATIONS AND THEIR BASES.

I recommend that the Commission approve the annual depreciation accrual rates

presented in Schedule 1 of both reports. I am also recommending that the

Commission approve amortization accounting for certain General Plant accounts

and a 3-year amortization of the variance between the calculated accrued

depreciation and the book accumulated depreciation for the seven General Plant

accounts subject to amortization accounting. The amortization rates and reserve

variance amortizations that I have determined are presented in Schedule 1 of the

depreciation study.

The annual depreciation accrual rates and the reserve variance

amortization that I am recommending are based on the traditional straight line

method, average service life procedure, remaining life technique and estimates

of survivor curves and net salvage percents. These estimates are based on

informed judgment that incorporates statistical analyses of historical retirement

7
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1

2

3

4

data, field reviews of the property, discussions with management regarding the

outlook for plant, and a review of the estimates made for other electric utilities.

Further, my estimated survivor characteristics for Production Plant incorporate

estimated dates of final retirement that are consistent with industry experience

5 and the outlook of APS management.

6 Q. HAVE you PREVIOUSLY TESTIFIED IN THIS PROCEEDING?

7

8

9

10

11

12

No. However, the depreciation studies for Arizona Public Service Company and

PWEC that Mr. Majoros criticizes were conducted by Gannett Fleming under my

-direct supervision. The principal results of the depreciation studies were the

estimation of survivor curves and net salvage percents by plant account and the

resultant remaining life depreciation accrual rates. The depreciation studies were

originally presented in the direct testimony of Laura Rockenbergel2.

13 Q. COULD YOU SUMMARIZE YOUR REBUTTAL TO MR. MAJOROS'

14 TESTIMONY?

15

16

Yes. In general, Mr. Majoros proposes an creme, non-conventional depreciation

methodology that he has advocated in other rate proceedings to achieve dramatic

17 Company's existing, Commission-approved

18

proposed reductions to the

depreciation rates.

19

20

Depreciation expense is how regulated utilities recover

investment in utility plant (the "return of" investment), so reducing the overall

depreciation rate like Mr. Majoros recommends reduces depreciation expense and

21

22

lowers the revenue requirement in the short term. One component of his overall

reduction is accomplished by proposing the use of a "net salvage allowance" (his

A.

2 Attachment LLR-4.

A.



term) which essentially treats net salvage as a normalized expense. Mr. Majoros

approach is in contrast to the widely-accepted, traditional ratemaking treatment

afforded net salvage which is discussed in depth in Dr. Ronald E. White's rebuttal

testimony. The other core piece of Mr. Majoros' extreme recommendation is to

propose unreasonable service life estimates for certain significant plant accounts

it is this portion of Mr. Majoros' recommendation, as well as his unreasonably long

service lives of the PWEC assets, that is addressed in my rebuttal testimony

Specifically, Mr. Majoros is recommending that the Commission adopt his

service life estimates for 10 Transmission. Distribution and General Plant

accounts that are based on his selection of the statistically best fit survivor curve

The terms "statistically best fit" and "mathematically best fit" have the same

meaning and are used interchangeably throughout this testimony. For all 10

accounts, Mr. Majoros proposes longer average service lives than I have

recommended. The survivor curves proposed by Mr. Majoros result from flawed

life analyses that place too much importance on statistically insignificant data. The

life estimation process requires the application of informed judgment and is far

more than a mechanical curve-fitting exercise. Mr. Majoros, however, selects

survivor curves based on strict adherence to a computer program. This is not an

accepted practice when conducting a service life analysis as I will discuss later

Also, Mr. Majoros proposes life spans ranging from 45 to 55 years for the

three new pwEc power plants, while l have proposed life spans ranging from 30

to 32 years. He reached this conclusion by proposing that Ape' power plant lives

be transposed to the new PWEC power plants without any consideration of future



1

2

3

4

operating conditions, and wholly ignoring how upgrades and retrofitted equipment

to Ape' existing power plants have increased their life spans. As with the APS

plant accounts, Mr. Majoros' analysis fails to meet acceptable standards for a

depreciation study.

5

6

7

8

9

10

The Company's proposal in the original rate application results in a $7.6

million reduction to depreciation expense when compared with currently approved

depreciation rates. Mr. Majoros' proposal results in a $44.3 million reduction to

depreciation expense for APS (a 17 percent reduction) in comparison with the

Company's proposal and a $13.7 million reduction to depreciation expense for the

PWEC units in comparison with the rates proposed in the application.

11 Q. HAVE YOU PREPARED ANY EXHIBITS TO ILLUSTRATE THE CONCLUSIONS

12 YOU HAVE REACHED IN YOUR REBUTTAL TESTIMONY?

13 Yes. Schedule JFW-1 RB presents a comparison of current Commission-approved

14 depreciation parameters (including survivor curves, net salvage percents, and

15 rates and amounts) and the proposed parameters and

16

depreciation accrual

depreciation accrual rates and amounts set forth

17

in the depreciation study

Schedule JFW-2RB sets forth a comparison of APS' proposed depreciation

18

19

20

21

parameters and Mr. Majoros' proposed parameters. Schedule JFW-3RB presents

a comparison of the functional plant depreciation rates proposed by APS and Mr

Majoros for Transmission, Distribution and General Plant versus the functional

depreciation rates used by other electric companies operating in the Southwest

3 See Schedule JF\N-1 RB

10
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ARIZONA PUBLIC SERVICE COMPANY
T&D Plant Accounts

Comparison of Average Service Lives

353
362
366
370

370.1
371

35
26
G0
26

N/A
30

42
38
55
23
12
30

57
44
86
29
26
50

Station Equipment - Transmission
Station Equipment - Distribution
Underground Conduit
Meters-Electro-mechanicai
Meters-Electronic
Installations on Customer Premises(a)

38
38
54
30
N/A

N/A (C)

(a) Equipment in this account is primary Dusk to Dawn Lighting
(b) AGNEEI "A Survey of Depreciation Statistics," 1998~1999.
( c) Account contains numerous types of equipment. Industry average is not appropriate for comparison with Aps.

Plant
Aceount Description

APS Proposed
Average Life

Majoros
Proposed

Average Life

Current ACC
Approved

Average Life

Industry
Average
Life(b)

1 Other schedules related to individual topics will be introduced later in my rebuttal

2 testimony.

3 III. TRANSMISSION AND DISTRIBUTION PLANT SERVICE LIVES

4 Q. DOES MR. MAJOROS PROPOSE SERVICE LIVES FOR APS' TRANSMISSION

5 AND DISTRIBUTION PLANT ACCOUNTS THAT DIFFER FROM APS'

6 DEPRECIATION STUDY?

7

8

Yes, he does. Mr. Majoros proposes changes to the service life estimates in Aps'

depreciation study for one Transmission Plant account and five Distribution Plant

9

10

11

accounts. He also proposes changes to the estimates in the depreciation study for

four General Plant accounts that I will discuss later in my rebuttal testimony. The

table below presents a comparison of the currently approved average service lives

12

13

versus the proposed average service lives recommended by APS and Mr.

In addition, the table presents the industry average service lives

14

15

Majoros.

determined by Mr. Majoros. I would note that the industry average service lives

were presented by Mr. Majoros himself in his direct testimony in Hawaiian Electric

16 Company's 2003 rate proceeding (Hawaii Public Utility Commission Docket

17

18

19

20

21

22

23

24

25

A.
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COMPARISION OF DEPRECIATION
ON TRANSMISSION, DISTRIBUTION AND

BY VARIOUS UTILITY COMPANIES IN SOUTHWEST

DistributionCompare

APS Existing
SRP
Tucson Electric
UNS
Nevada
Public Service of New
SCE
SDGE
PG&E

3.41
4.61
3.40
4.48
2.71
3.36
3.92
4.61
2.86
4.17

Genera

4.93
6.46
8.88
5.34
6.61
4.96
9.38
5.80
11 .20
7.95

Transmissi

2.26
2.20
3.34
3.61
2.48
2.59
2.25
2.73
3.24
3.09Average

6.18
4.59
4.44

2.80
2.43
2.25

2.24
2.02
1.59

APS Proposed
Majoros Proposed
Majoros Proposed

(1) Rates provided by company

(2) Information from FERC Form 1 data

(3) Without Normalized Net Salvage Proposal

(4) With Normalized Net Salvage Proposal

1

2

Number 02-0391). I would also note that on a composite basis, APS already has

some of the lowest depreciation rates in the Western United States. This is shown

3

4

on the following table, which shows composite rates for transmission, distribution

and general plant for APS and other western utilities, and which shows the

5 unreasonable results of Mr. Majoros' recommendations:

6

7 Q. How DOES MR. MAJOROS CONCLUDE THAT LONGER SERVICE LIVES

8 SHOULD APPLY TO THESE ACCOUNTS?

9

10

11

12

Mr. Majoros proposes that radically different survivor curves from those presented

in the Company's depreciation study be used. Survivor curves are used to

describe the survivor characteristics of electric plant, and l will describe them in

more detail later in my rebuttal testimony. The depreciation rate is a function of the

12

A.
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1

2

3

4

5

6

selected average service life and survivor curve. Therefore, changing the survivor

curve can significantly alter the depreciation rate for a given plant account. In this

case, Mr. Majoros proposes inappropriate survivor curves that cause the average

service lives of several of Aps' plant accounts to be unreasonably extended, and

the Company's proposed depreciation rates Tobe reduced well below currently

approved levels.

7 Q. COULD you EXPLAIN IN GENERAL TERMS How SURVIVOR CURVES ARE

8 ESTIMATED?

9 There are two distinct steps in the estimation of service lives and retirement

10

11

12

13

14

15

16

17

18

19

20

21

dispersions which must be recognized in the interpretation of the mathematical

curve-fitting results. The first step, termed "life analysis," refers to the application

of statistical procedures to determine life and dispersion indications based solely

on past experience. The second step, termed "life estimation," refers to the

exercise of informed judgment in making sound estimates of service lives and

retirement dispersions. Life estimation incorporates known historical retirement

experience, estimated historical trends and estimated future trends or events to

define complete patterns of estimated service life characteristics.

The results of the life analyses are only one of the relevant factors to be

considered during the decisionmaking process of life estimation. Other important

factors include considerations of current operating policies and outlook as

obtained through means other than the historical life analyses.

22 Q. PLEASE EXPLAIN YOUR GENERAL PROCESS FOR ESTIMATING SURVIVOR

23 CURVES.

A.

In 13



1

2

3

4

5

My service life and survivor curve estimates were based on professional judgment

which incorporated analyses of available historical property accounting data, a

review of current policies and outlook with management, a field survey of

representative electric property, a general knowledge of the electric industry, the

previous service life estimates used by APS and approved by the ACC, and

6 comparisons of the survivor curve estimates from studies of other electric

7

8

9

10

11

companies. I have considered all of the relevant factors and data, including the

statistical analysis of the Company's actual retirement experience.

in addition, I met with and interviewed several company engineers that

have responsibilities for operating, maintaining and planning for the replacement of

the various Production, Transmission and Distribution assets. The engineers are

12

13

14

15

16

17

18

19

very familiar with the assets and the conditions under which they operate. After

receiving engineering's outlook for the various electric plant assets, I reviewed with

them the results of my life analyses which were based on the historical retirement

experience of Aps. The engineers were able to validate the reasonableness of

my findings from the historical life analyses. Also, for some plant accounts, the

engineers provided an explanation as to why future conditions may differ from the

past. Their insight regarding the causes of past retirements as well as expected

future causes of retirements is invaluable to the life estimation process. I

20

21

22

23

performed this important step while Mr. Majoros did not.

Another important step in the life estimation process is to go and see the

property under study. Again, I undertook this step and Mr. Majoros did not. During

the course of the depreciation study, field trips were scheduled in order to be

A.

I

14



1

2

3

4

5

familiar with the operation of the Company and observe representative portions of

the plant. A general understanding of the functions of the plant and information

with respect to the reasons for past retirements and the expected causes of

retirements were obtained during these field trips. This knowledge and information

were incorporated in the interpretation and extrapolation of the statistical analyses.

6 Q. PLEASE DISCUSS THE APPROACH USED BY MR. MAJOROS TO ESTIMATE

7 SURVIVOR CURVES.

8

9

10

In contrast to my analysis, Mr. Majoros relied almost exclusively on the statistical

analyses of historical plant accounting data. In his direct testimony he states: "I

recommend the statistical best fit results based on full OLT data." The acronym

11 Such sole reliance on statistics is

12

13

14

15

16

17

18

19

20

21

22

23

"OLT" stands for Original Life Table.

inappropriate and produces unreasonable life estimates. Further, fitting of survivor

curves should consider only that portion of the original life table that was

developed from sufficient plant exposures. Mr. Majoros failed to exercise proper

judgment in determining the significant data points from the original life table to

analyze. The acceptance of data points based on insignificant, and therefore

unreliable, data has skewed the results of Mr. Majoros' life analyses. Mr. Majoros'

proposed survivor curve estimates result directly from his historical life analyses

which were based on the uncritical acceptance of statistically insignificant data.

Mr. Majoros did not apply reasonable judgment with respect to life estimation since

he has ignored other relevant factors such as the previously approved service lives

for APS and the typical range of lives used in the electric industry. Thus, Mr.

Majoros' sun/ivor curve estimates are unreasonable and yield average and

A.
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1

2

maximum lives for certain plant accounts that are outside of the typical range of

lives used in the electric industry and have no relationship to reality.

3 Q. IS MR. MAJOROS' APPROACH APPROPRIATE FOR DETERMINING

4 DEPRECIABLE LIVES FOR RATEMAKING PURPOSES IN ARIZONA?

5 No, it is not appropriate for Arizona or any other jurisdiction. Properly prepared

6 depreciation studies require the application of sound engineering judgment, rather

7 than the blind acceptance of a statistical formula, when estimating service life. It is

8 standard practice for depreciation professionals and regulators to recognize the

need for more thoughtful and critical analysis when estimating service lives than

10 pure mathematical modeling. For example, one case that both myself and Mr.

11 Majoros are familiar with is Pennsylvania American Water Company's recent rate

12

13 Consumer Advocate (OCA). The Pennsylvania Commission, quoting from a 1968

proceeding. In that proceeding, Mr. Majoros testified on behalf of the state's

14 order reaffirmed the following principles:

15

16

17

18

19

20

21

22

23

24

Life estimates are essentially based upon engineering judgment and,
where possible such judgment should, to an extent, be predicated
upon respondent's actual retirement experience, together with future
plans with respect to the specific plant in question. In the absence of
these data, average service lives, which appear reasonable, should
be selected. The experience of comparable utilities, though not
controlling, has certain probative value in developing estimated
average service lives and may be considered.

(Pennsylvania Public Utility Commission, Docket No. R_00016339)

25 Q. WERE YOUR JUDGMENTS PREDICATED UPON Aps' ACTUAL RETIREMENT

26 EXPERIENCE?

27 Yes, they were, but not exclusively.

9 .

A.

A.
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1 Q. WHAT HISTORICAL DATA DID YOU ANALYZE FOR PURPOSES OF

2 ESTIMATING THE SERVICE LIFE AND NET SALVAGE CHARACTERISTICS

3 OF ARIZONA PUBLIC SERVICE CCMPANY?

4

5

6

7

8

9

The service life data consisted of entries made by APS to record electric plant

transactions during the period 1972-2001. The transactions included additions,

retirements, transfers, acquisitions and the related balances. I classified data by

depreciable group, type at transaction, the year in which the transaction took

place, and the year in which the plant was installed. The net salvage data

consisted of the entries to the book accumulated provision for depreciation

10 account. The transactions included retirements, cost of removal and gross

11 salvage.

12 Q. WHAT METHOD DID YOU USE TO ANALYZE THE SERVICE LIFE DATA?
I

13 I used the retirement rate method. The retirement rate method is the most

14

15

16

appropriate method when aged retirement data are available, because it develops

the average rates of retirement actually experienced during the study. The

retirement rate method is described in more detail in Part II of the depreciation

17 study report.

18 Q. PLEASE DESCRIBE THE RESULTS OF YOUR USE OF THE RETIREMENT

19 RATE METHOD.

20

21

22

23

Each retirement rate analysis resulted in a life table which, when plotted, formed

an original survivor curve. Each original survivor curve as plotted from the life

table represents the average survivor pattern experienced by the several vintage

groups during the experience band or period studied. Inasmuch as this survivor

A.

A.

A.

an 17 nm



1

2

3

pattern does not necessarily describe the life characteristics of the property group,

interpretation of the original curves is required in order to use them as valid

considerations in the service life estimation. Iowa type survivor curves were used

4 in these interpretations.

5 Q. WHAT IS AN "lOWA TYPE SURVIVOR CURVE" AND How DO YOU USE IT IN

6 ESTIMATING SERVICE LIFE CHARACTERISTICS?

7

8

9

10

11

12

13

14

15

The range of survivor characteristics usually experienced by utility and industrial

properties is encompassed by a system of generalized survivor curves known as

the Iowa type curves. The Iowa curves were developed at Iowa State University

through an extensive process of observation and classification of the ages at which

industrial property had been retired.

Iowa type curves are used to smoothand extrapolate original survivor

curves determined by the retirement rate method. The lowa curves were used in

this study to describe the forecasted rates of retirement based on the observed

rates of retirement and the qualitative outlook for future retirements.

16

17

18

19

20

21

22

23

A particular Iowa curve is identified by three elements. The first is the

average service life in years. The second is the type designator, which designates

the general shape of the curve. There are four families (also called modes) in the

lowa system. The left model or "L" curves are those in which the greatest

frequency of retirements occurs to the left of, or prior to, average service life. The

symmetrical model or "S" curves are those in which the greatest frequency of

retirement occurs at average service life. The right model or "R" curves are those

in which the greatest frequency of retirement occurs to the right of, or after,

A.
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1 average service life. The origin mode or "O" curves are those in which the greatest

2

3

frequency of retirement occurs at the origin, or immediately after age zero. The

letter designation of each family of curves (L,S,R, or O) represents the location of

4 the mode of the associated frequency distribution curve with respect to the

5

6

7

average service life. The third element is the relative height of the type of curve.

For each of these families of curves, a larger relative height number indicates a

progressively greater concentration of retirements with respect to the average. So,

8

9

for example, a 34-R2 Iowa curve indicates a 34-year average life, with a right-

moded or R-type curve shape of low relative height.

10 Q. TO WHAT EXTENT DID YOU CONSIDER THE ACTUAL RETIREMENT

11 EXPERIENCE?

12

13

I considered the company's actual retirement experience, as represented by the

original survivor curve, to the extent that the percents surviving were developed

14 from suh'icient plant exposures.

15 Q. WHAT DO you MEAN BY SUFFICIENT PLANT EXPOSURES?

16 I

17

18

19

20

21

22

23

The original survivor curve that am referring to is the plotting of the original life

table. The original life table is developed using the retirement rate method. In the

retirement rate method, retirements during an age interval are related to the plant

exposed to retirement at the beginning of that same age interval. The result is the

development of percents surviving by age. The exposures at relatively young

ages tend to be large because many vintages have experienced these ages

including the significant plant added in recent years. Because so much plant has

experienced these age intervals, the rates of retirement that are developed from

19

A.
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1

2

3

4

5

6

the retirements and exposures at these ages are relatively reliable predictors of

future rates of retirement at these same ages. However, at older ages, the amount

of plant that has experienced the age interval is much less. Statistics, such as the

retirement and survivor ratios and the resultant percents surviving, that are

developed from insufficient exposures should not be relied on for purposes of

forecasting the future survivor characteristics.

7 Q.

8

ON PAGE 63 OF HIS DIRECT TESTIMONY, MR. MAJOROS CONTENDS THAT

you HAVE PRESENTED YOUR ANALYSIS IN A "MISLEADING" MANNER.

9 PLEASE COMMENT ON THESE CONTENTIONS.

10

11

12

13

14

15

16

17

18

19

20

21

Mr. Majoros is referring to my plotting only the portion of the original life table that I

considered to be significant, as described in my previous answer. This is not

misleading. In fact, plotting the insignificant and statistically invalid portion of the

original life table, as Mr. Majoros has done, is more likely to be misleading. Also,

the plots l developed are followed immediately in the exhibits by the complete

original life tables. My depreciation study report presents the development of the

complete original life tabIe5. In plotting the original survivor curve, I have chosen to

inform the reader of my judgment of the portion of the original life table that I

consider significant, rather than plotting the entire curve that contains data points

based on insignificant plant exposures, stated in dollars. The remaining percents

surviving are contained in the tabulation for the reader's information and use.

Fitting significant data points, either statistically or visually, is standard practice for

4 Direct Testimony of Laura L. Rockenberger, Attachment 4, Appendix A ("DepreciatiOn
Study").
5 id.

_ 20
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1

2 "Methods of Estimating Utility

3

a depreciation professional and this practice is discussed in authoritative texts

such as "Engineering Valuation and Depreciation,

Plant Life"7 and "Depreciation Systems."8

4 Q. MR. MAJOROS CLAIMS ON PAGE 63, LINES 18 AND 19, THAT IT IS

5

6

"APPROPRIATE TO SEE ALL OF THE DATA, BEFORE MAKING DECISIONS

CONCERNING VISUAL FITS." DO YOU AGREE?

7 I

8

9

10

11

12 .

,13

14

couldn't agree more. This is exactly what I have done. Although Mr. Majoros is

most likely referring only to the percents surviving (i.e., data points by age that

form the original survivor -curve) with his reference to "data," l believe it is

appropriate to see not only the percents surviving, but also the data from which

they have been derived, including the exposures and .retirements by age interval.

Having seen the exposures and retirements by age interval, the first step in fitting,

whether visual or statistical, is to make a decision regarding those data points that

are significant and should be fit. l have performed this step, Mr. Majoros has not.

15 Q.

16

on PAGE 62 OF HIS DIRECT TESTIMONY, MR. MAJOROS DESCRIBES

YOUR APPROACH TO FITTING AS AN "EYEBALL APPROACH" AND

17 FURTHER STATES THAT YOU ARE APPARENTLY NOT ABLE TO

18 DETERMINE THE lOWA CURVE THAT BEST FITS AN ORIGINAL SURVIVOR

19 CURVE. IS HE CORRECT?

e Marston, Anson, Robley Winfrey and Jean C. Hempstead. Enqineerind Valuation and
Depreciation, 2nd Edition. New York, McGraw-Hill Book Company. 1953.
7 A Report of the Engineering Subcommittee of the Depreciation Accounting Committee,
Edison Electric Institute. Methods of Estimating Utilitv Plant Life. Publication No. 51-23.
1952
8 Wolf, Frank K. and w. Chester Fitch. Depreciation Svstems. Iowa State University
Press. 1994

A.
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1 No, he is not. The visual process that use in fitting Iowa curves to originalI

2 survivor curves requires professional judgment and it is an integral part of the life

3 analysis process. The authoritative texts that I cited earlier, such as "Engineering
t

4 Valuation and Depreciation, "Methods of Estimating Utility Plant Life"1° and

5 "Depreciation Systems"" confirm the importance of visual fitting. For example,

6 Wolf and Fitch state in "Depreciation Systems":

7

8

9

10

11

On the surface, the removal of judgment from the fitting process may
appear to be an advantage, but blind acceptance of mechanical
(mathematical) fitting processes will occasionally but consistently
result in poor results. A better procedure is to use the least squares
method (i.e., mathematical fitting) to select candidates for the best fit.
The analyst should then visually examine the observed data and
compare (fit) them to the theoretical curves, such as the Iowa curves.

12

13

14

15

16

17

i 18

The results of the mathematical curve fitting serve as a guide for the
analyst and speed the visual fitting process. But the results of the
mathematical fitting should be checked visually and the final
determination of the best fit be made by the analyst.

19 To describe the visual fitting process as an "eyeball" approach is a poor

20 characterization and improperly disparages its importance. Further, the software

21 program that use for this purpose is capable of identifying the Iowa curve thatI

22 statistically best fits the original survivor curve. It also has the flexibility to perform

23 such fitting through the age specified by the user. This enables statistical fitting of

24 not only the entire original survivor curve, but also the portion of the original curve

25 that the analyst considers significant for fitting.

9 Marston, Anson, Robley Winfrey and Jean C. Hempstead.Enqineerinq Valuation and
Depreciation, 2nd Edition. New York, McGraw-Hill Book Company. 1953.
J A Report of the Engineering Subcommittee of the Depreciation Accounting

Committee, Edison Electric Institute.Methods of Estimatinq Utilitv Plant Life. Publication
No. 51-23. 1952
11 wolf, Frank k. and w. Chester Fitch.Depreciation Svstems. Iowa State University
Press. 1994

no 22

llulllllllu l l

A.

l l III-



1 Q. PLEASE DESCRIBE THE PROCESS THAT YOU USE IN FluTING lOWA

CURVES TO THE ORIGINAL SURVIVOR CURVE

The first step in fitting Iowa curves is the review of the original life table. The level

of exposures is reviewed as well as the retirements. The portion of the original

survivor curve (the plotted original life table) that should be fit is determined

Second, the complete original life table is plotted on the screen allowing one to see

the entire original survivor curve, both the significant and insignificant portions

Third, the program can be requested to provide best fit solutions between age zero

and any age as selected by the analyst based on the review of the original life

table for significance. The resultant fits simply serve as a starting point for the

application of judgment in estimating the survivor curve for the account. Fourth

having judged the significant portion of the original survivor curve and obtained

statistical "goodness of fit" information for one or more of the Iowa curves

judgment is applied by selecting a survivor curve that considers all of the

appropriate factors that I described earlier. Finally, the estimated survivor curve is

plotted along with the portion of the original survivor curve that is considered

significant. The resultant charts are presented in the depreciation study report

18 Q. DOES MR. MAJOROS' APPROACH TO THE ESTIMATION OF SURVIVCR

CURVES RESULT IN REASONABLE ESTIMATES?

No, it does not. The absence of engineering judgment in the selection of survivor

curves not only ignores standard professional practice, it also results in clearly

unreasonable estimates for several accounts. For example, for Account 353

23



1

2

3 the 57-R1.5 survivor curve proposed by Mr. Majoros has a

4

5

6

7

8

9

10

11

12

13

14

15

16

Station Equipment, Mr. Majoros' statistical fitting of the entire original survivor

curve produced a 57-R1.5 curve for this equipment. As shown in Schedule JF\N-

4RB, page 1,13

maximum life in excess of 110 years. The major components within a substation

yard include transformers, relays and circuit breakers. Based on discussions with

APS engineers and engineers at other electric companies, the expected lives for

these components range from 30 to 45 years. Station equipment cannot

reasonably be expected to last anywhere near 110 years as Mr. Majoros'

proposed survivor curve estimate implies. Also, the 57 year average service life

proposed by Mr. Majoros equals the longest life estimate in the industry, and is

matched by only one company in a recent AGA-EEl survey of depreciation

statistics. The mean service life of all companies included in the AGA-EEI survey

is 38 years, meaning that Mr. Majoros is recommending that the Commission

adopt a survivor curve estimate for this equipment that is 19 years longer than

industry average. Mr. Majoros achieves this unreasonable result because he has

statistically fitted portions of the original survivor curve that were developed from

17

18

insufficient exposures and extrapolated the survivor curve without proper

consideration of either the type of equipment included in this plant account or the

19 experience of other electric utilities.

13 Schedule JFW-4RB presents a graphical comparison of the survivor curves proposed
by Mr. Majoros and myself for five transmission and distribution plant accounts in which
the proposed estimates are different. In addition to the proposed survivor curves shown
on Schedule JFW-4RB, the original survivor curve, which is based on APS' actual
retirement experience, also is presented. The data points on Schedule JFW-4RB
pertaining to the original survivor curve are depicted by the "X" symbols on the graph.

- 24
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1

2

3

4

5

Similarly for Account 366, Underground Conduit, Mr. Majoros proposes the

use of the 86-O1 Iowa type survivor curve based on it being the best statistical fit

of the historical data. The 86-O1 indicates a maximum life of 172 years. In 1993,

APS implemented a new policy of inserting its underground distribution lines in

conduit, rather than direct burial of the underground conductors. As a result, over

6

7

8

9

10

11

12

13

14

15

16

17

80 percent of the plant investment in this account is 10 years old or less. Mr.

Majoros' extrapolation of this data to conclude that some conduit will last 172 years

is misguided. Again, Mr. Majoros wrongly uses industry data as he selects a

survivor curve with an 86 year average service life estimate (86-Ol). Similar to

Account 353, Station Equipment, the curve Mr. Majoros selects is one of the

longest service life estimates in the industry as reported by the AGA-EEI survey.

Most companies estimate service lives in the 50 to so year range for underground

conduit, and the mean service life of all companies included in the AGA/EEI survey

is 54 years. Mr. Majoros is recommending that the Commission adopt a survivor

curve estimate that is 32 years (so percent) longer than industry average. Such a

significant change in service life and one well outside of the typical industry range

would certainly need to be supported with greater evidence than that supplied by

18 Mr. Majoros.

19 Q. PLEASE DISCUSS YOUR SURVIVOR CURVE ESTIMATE FOR ACCOUNT 370,

20 METERS.

21 The survivor curves estimated for Account 370, Meters, are the 23-R1 that I have

22

23

proposed and the 29-L0 proposed by Mr. Majoros. The survivor curve that I have

selected, the 23-R1 was based, in part, by a life analysis of the company's

A.
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1

2

3

4

5

historical data of the past thirty years. The 23-R1 is a fairly reasonable fit of the

historical data. The placement band and experience band that I have selected

for this account is also the same one that Mr. Majoros selected for his study.

While the historical retirement data experienced by APS is a vital part of

the service life analyses and provides a service life indication from a historical

6 perspective, the depreciation professional must determine whether past

representative of the future.

8

experience will be For meters, technological

obsolescence is one of the primary causes of retirements that we expect will be

9

10

11

12

13

14

15

16

present to a much higher degree in the future due to recent and continuing

advances in metering technology. The older style electro-mechanical meters are

rapidly being replaced by new solid state electronic meters. In fact, APS is

replacing over 3,000 older style meters per month with electronic meters. The

new electronic meters have many advanced features in comparison with electro-

mechanical meters. As a result, the older style electro-mechanical meters face a

limited and uncertain future and in my judgment the average service life for

meters should be reduced from the currently approved 26 year average, not

17

18

19

20

21 11

22

increased as Mr. Majoros recommends.

More specifically, during the past ten years, retirement rates for meters

expressed as a percent of the plant balance have more than doubled while the

average age of meter retirements have been halved from 20+ years to

approximately years. l expect retirement rates to continue at or above this

trend for the foreseeable future. The significant recent increase in meter

23 retirements means that the service lives for meters are becoming shorter. Based

7.
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1

2

3

on my discussion of the trend in replacing electro-mechanical meters with

electronic meters, this observation could reasonably be inferred without

conducting life analyses. However, the life analyses that l conducted confirmed

4 this observation.

5

6

7

8

9 percent surviving. Based on this fact, both Mr. Majoros and I

10

11

12

The original "stub" survivor curve (the name given to the portion of an

original survivor curve that has not experienced a complete life cycle) shown on

Schedule JFW-4RB indicates approximately fifty percent surviving at age 29.5 for

meters. That is, the original stub survivor curve ends at age 29.5 at 50.31

had to extrapolate

the survivor characteristics (or survivor pattern) regarding the remaining 50

percent of the meters using professional judgment. The survivor curve estimate

that I proposed, the 23-R1, reaches zero percent surviving at an age of 45 years

which is the maximum life for the 23-R1 curve. The survivor curve estimate13

14

15

16

proposed by Mr. Majoros, the 29-LO, reaches zero percent surviving at an age of

118 years which is the maximum life for the 29-L0 curve. Therefore, for the

portion of the curve that Mr. Majoros and have extrapolated based on ourI

17

18

19

respective judgments, I proposed a survivor curve for meters with a maximum life

of 45 years while Mr. Majoros' recommended survivor curve indicates a

maximum life of 118 years. Assuming that some meters will be in service for 118

20

21

years is simply an unreasonable extrapolation of the future survivor

characteristics particularly given current developments in metering technology.

22

23

The current Commission-approved survivor curve estimate for Ape'

meters is the 26-R1.5. The 29-LO survivor curve proposed by Mr. Majoros

- 27



1

2

3

represents a three year increase in the average service life. As I mentioned

earlier, during the past ten years retirement rates for meters have doubled and

the average age of retirements have declined significantly and I see nothing on

4 the horizon to cause this trend to cease. The recent retirement experience of

5

6

7

8

9

10

11

12

the Company should result in a decrease in the average service life and not an

increase as Mr. Majoros has proposed. Thus, On this plant account, Mr. Majoros

has not properly considered Aps' recent increased retirement experience of the

past 10 years, has not properly considered future industry trends regarding

advanced metering opportunities, has not properly considered technological

obsolescence relating to the impact of new electronic meters and their effect on

the older style electro-mechanical meters, and has selected a survivor curve for

meters with a patently unreasonable maximum life of 118 years.

13 Q. PLEASE DISCUSS YOUR SURVIVOR CURVE ESTIMATE FOR ACCOUNT

14 370.1, ELECTRONIC METERS.

15 The survivor curves estimated for Account 370.1, Electronic Meters, are the 12-

16

17

18

19

SO that I have proposed and the 26-R1.5 proposed by Mr. Majoros. This is a

newly created subaccount that includes electronic meters. The electronic meters

are technologically advanced and are designed differently than their electro-

mechanical counterparts. A new subaccount was created for electronic meters

20

21

due to significant differences regarding service life expectations for electronic

to electro-mechanical meters. The first significant

22

meters as compared

installation of electronic meters occurred in the mid-1990s. The survivor curve

23 that I have selected, the 12~S2 was based on engineering judgment with

- 28
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1

2

3

4

5

6

consideration of relevant factors such as the outlook of APS and other industry

professionals in the metering area, the design life of 10 to 12 years indicated by

the meter manufacturers, a general knowledge of electronic meters and its

components, and the service lives used by other electric utilities.

In contrast, Mr. Majoros' proposed sun/ivor estimate, the 26-R1.5, was

selected because it was the survivor estimate approved for Account 370, Meters

7

8

9

10

11

12

in the prior rate case before the Commission. Mr. Majoros' survivor curve

estimate is inappropriate because the previous survivor curve estimate for

Account 370, Meters was based on the historical retirement rate history of

completely different equipment-electro-mechanical meters, not electronic

meters. He simply chooses to ignore the entire rationale for establishing a

subaccount to track differences between electric and electro-mechanical meters.

13 Electronic meters offer many technological benefits and features to

14

15

customers and are relatively inexpensive. However, electronic meters are not

expected to remain in service as long as their electromechanical counterparts

16

17

18

due to the nature and design of the meters and expected future advances in

technology. Electronic meters are equipped with a solid-state circuit board that is

susceptible to damage from heat, moisture, electrical surges, etc. Component

19 failure is likely to be a primary cause of retirement for electronic meters. The

20

21

22

23

solid-state design of an electronic meter is less robust than dials and gears of an

electro-mechanical meter. The desert environment of Arizona presents a harsh

operating environment for the solid-state circuitry of an electronic meter as the

internal temperature of an electronic meters can reach as high as 200 degrees

\.
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1

2

3

4

Fahrenheit. APS has experienced some early retirements of electronic meters

as a result of component failures and the company's early experience correlates

with the meter manufacturer's life projections of 10 to 12 years.

Another important difference between the two meter categories is that

5

6

7

8

9

10

11

12

13

14

older style meters were often repaired at the meter shop, if damaged or out of

calibration. The repair had the effect of extending the life of the older style

electro-mechanical meters. The new style electronic meters are less likely to be

reconditioned or repaired. The meter's electronic components are imbedded in

solid state circuit boards, which make repair and/or replacement of the failed

components uneconomical. Mr. Majoros' proposed survivor curve estimate of

26-R15 is based on the retirement experience of the older style electro-

mechanical meters which are expected to remain in service longer than

electronic meters. He simply, and improperly, ignored the differences between

electromechanical and electronic meters in making his recommendation.

15 Q. ARE THERE ANY OTHER ASPECTS OF MR. MAJOROS' SERVICE LIFE

16 TESTIMONY THAT you WOULD LIKE TO COMMENT ON?

17

18

19

20

21

22

Yes, there is. Mr. Majoros' major point of disagreement with the service life study

that I performed was that I did not select as my survivor curve estimate the

mathematically best fit survivor curve fit to all data points related to the original

survivor curve. On page 64 of his direct testimony, Mr. Majoros characterizes my

service rife study approach as "misleading". Mr. Majoros presents an example on

pages 61 through 65 of his direct testimony using Account 355, Transmission

A.
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1 Poles and Fixtures to demonstrate his contention that my approach is

2

3

4

5

6

7

8

9

10

11

12

13

14 I

15

16

17

18

"misleading."

I will use the same account, Account 355, as an example to highlight the

inconsistency of his study and the flaws in his life analyses. Mr. Majoros

presents the original life table for Account 355 as Exhibit MJM-6. This exhibit,

Mr. Majoros states, was obtained from the company's depreciation study (pages

A48 - A49). The original life table shows the percents surviving for each age

interval based on the company's retirement experience during the period 1973-

2001. Based on professional judgment, I have determined that the first 47 data

points of the original life table are significant and suitable for fitting based on the

level of plant exposed to retirement (i.e., exposures) listed in the second column

of the life table. The selection of which data points are significant should be

determined using the judgment of an experienced depreciation analyst. In

general, consider data points insignificant when they are based on limited

exposures or when the retirement ratio pattern becomes erratic in connection

with low exposures. Mr. Majoros mathematically fits all 79 of the data points from

the original life table.

A review of the life table for Account 355 indicates that the largest

19

20

21

22

23

exposures occurs when the plant is new at age zero. The exposures at age zero

are $164,144,540. The exposures listed on the original life table steadily

decrease for the subsequent age intervals which is quite typical. At age interval

46.5, the exposures fall to $1,481,506 or less than 1 percent of the largest

exposure in the life table. In general, the larger the exposures, the more reliable

31



1

2

3

4

5

6

7

8

9

10

11

12

the retirement rates and resulting percents surviving (i.e., data points on the

original survivor curve). However, each data point from the original life table is

given the same weight using the least squares method to mathematically fit the

data. Therefore, it is imperative that the data points are statistically robust so one

is not misled by relatively insignificant data. The retirement ratio pattern for

Account 355 begins to appear erratic around age 47.5, while the exposures

decrease to less than $5,000 at age interval 55.5 and further decrease to $1 ,504

at age 60.5. At this point, the exposures are clearly insignificant since $1,504

represents, at most, five or six transmission poles. Most introductory statistics

textbooks state that the minimum sample size must be at least 30 units in order

for the sample to be considered statistically significant. Since all of the percents

surviving, i.e., data points, are linked to the previous percent surviving, all

13

14

subsequent data points are insignificant as well. Therefore, Mr. Majoros'

mathematical curve fitting routine of all 79 data points for Account 355 includes at

15

16

17

18

19

20

21

22

23

least 23 data points that are clearly insignificant and in my judgment include 32

data points that are less than statistically robust and should not be included in the

mathematical fitting process.

Mr. Majoros fits all of the data points and presents the results of his life

analyses for Account 355 on page 64 of his direct testimony. Mr. Majoros

indicates the best fit curve for Account 355 is the Iowa 46-R2, a shorter average

life than what l proposed. The survivor curve that l proposed for Account 355 is

the 48-R1.5, a 48 year average life. Mr. Majoros uses Account 355 to highlight

the apparent deficiencies in my approach yet he ultimately selects the same

- 32
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1

2

survivor curve estimate that I have proposed even though the best fit curve of all

the data points is the 46-R2. I can only assume that Mr. Majoros selected my

estimated survivor curve for this account because his would not have reduced3

4 Aps' depreciation rates.

5 Q. ARE you AWARE OF OTHER COMMISSIONS' COMMENTS ON WITNESS

6 MAJOROS' PROPOSAL TO DEVELOP SURVIVOR CURVES BASED SOLELY

7 ON A STATISTICAL FIT OF A SURVIVOR CURVE TO ALL RETIREMENT

8 DATA?

9

10

1.1.

12

13.

Yes, I am aware of at least one case in Pennsylvania in which the Commission

has commented on Mr. Majoros' service life determinations. The Pennsylvania

Commission rejected Mr. Majoros' proposals to revise a number of company-

sponsored service life determinations based on the same approach to statistical

analyses he has recommended in his testimony in this case. In pertinent part, the

14 Commission stated in its Order (p, 59):

15

16

17

18

19

20

21

22

23

24

25

We agree with the [Administrative Law Judge] that the [Office of Consumer
Advocate]'s proposal on this issue should be rejected. (Recommended
Decision, page 50). We have previously, in a number of cases, rejected
similar OCA proposals which are based on insignificant data, even when
supported by retirement rate analysis. We have never viewed the
calculation of the appropriate survivor curves as a purely mechanical
exercise, based simply on a statistical analysis of unadjusted data. In this
case, Philadelphia Suburban Water Company properly exercised its expert
judgment in rejecting insignificant data.

[Order in Pa. P.U.C. v. Philadelphia Suburban Water Company, Docket No.

26 R_00016750 (August 1, 2002).]

A.
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Arizona Public Service Company

Comparison of Company versus Staff Proposed Life Estimates

Staff
Proposed

Life
Estimates (b)

Account
Number

APS
Proposed

Life
Estimates (a)Account Description

5
10
15
20

391 .1
391 .2

395
398

8 (8-R3)
22 (22-R4)
20 (20-L1)
24 (24-S1)

office Furn. & Equip.- PC Equipment
Office Furn. & Equip. - Office Equipment
Laboratory Equipment
Miscellaneous Equipment

(a) Amortization Accounting proposed for these accounts, Amortization period in years.
(b) Life Estimate, in years and the lowa type survivor curve is in parentheses

1 IV. AMORTIZATION ACCOUNTING

2 Q. DOES MR. MAJOROS PROPOSE DIFFERENT SERVICE LIVES FOR

3 GENERAL PLANT ACCOUNTS?

4

5

Yes, he does. Mr. Majoros proposes changes to my service life estimates for four

General Plant accounts. Also, for certain General Plant accounts, I have

6

7

8

recommended that APS adopt amortization accounting rather than depreciation

accounting and have estimated the amortization periods to be used for each

account. The differences between Mr. Majoros and my recommendations are

9 shown in the following table:

11

12

13

14

15

Mr. Majoros proposes the 8-R3 for Account 391.1, Office Furniture and

Equipment - PC Equipment, rather than the 5-SQ that I estimated. For Account

391.2, Office Furniture and Equipment .- Office Equipment, Mr. Majoros

A.
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1

2

recommends the 22-R4 rather than the 10-SQ that I recommended. Mr. Majoros

modifies my recommended 15-SQ for Account 395, Laboratory Equipment, to the

3 20-L1. The estimate for Account 398, Miscellaneous Equipment, proposed by

4 Mr. Majoros is the 24-S1 as compared to the 20-SQ that I support.

5 Q. PLEASE DESCRIBE BRIEFLY WHY YOU SUPPORTED AMORTIZATION OF

6 CERTAIN GENERAL PLANT ACCOUNTS?

7 a

8

9

General Plant Accounts 391 .0, 391 .1, 391 .2, 393, 394, 395 and 398 include

very large number of units but represent only one percent of Aps' depreciable

electric plant. Depreciation accounting is difficult for these assets because

10 In

11

12

13

periodic inventories are required to properly reflect plant in service.

amortization accounting, units of property are capitalized in the same manner as

they are in depreciation accounting. However, retirements are recorded when a

vintage is fully amortized rather than as the units are removed from service That

14

15

is, there is no dispersion of retirement. All units are retired when the age of the

vintage reaches the amortization period. Amortization accounting has been

16 approved by many regulatory commissions in the United States.

17 Q. WHY IS AMORTIZATION ACCOUNTING APPROPRIATE FOR CERTAIN

18 GENERAL PLANT ACCOUNTS?

19

20

21

22

Amortization accounting is appropriate for certain general plant accounts as

described in Part II of the depreciation study report because it improves the

matching of depreciation expense with the loss in service value, and it is a simple

reasonable solution to the problem of costly inventories and procedures which
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1 are required to keep track of the numerous minor cost items recorded in these

accounts.2

3 Q. DID YOU CALCULATE THE ANNUAL DEPRECIATION RATES AND

4 ACCRUED DEPRECIATION AMOUNTS?

5

6

Yes, the annual and accrued depreciation and amortization calculations

summarized in Part Ill of the depreciation study report and detailed in Appendix

7 C of the depreciation study report were prepared under my supervision. In

8

9

addition, I am recommending a separate reserve variance amortization be made

for the seven General Plant accounts subject to amortization accounting

10 Q. PLEASE EXPLAIN WHAT YOU MEAN BY THE TERM "RESERVE VARIANCE

11 AMORTIZATION".

12 The amortization of the reserve variance is a technique for adjusting annual

13

14

depreciation expense in order to align the book accumulated provision for

depreciation with the theoretical or calculated accrued depreciation

15 existence of a reserve variance indicates that past depreciation accruals were

16 either too high or too low depending on the sign of the reserve variance. A

17

18

19

20

reserve excess occurs when the book reserve is greater than the theoretical

reserve. This indicates that past depreciation accruals were too high

deficiency occurs when the book reserve is less than the theoretical reserve

This indicates that past accruals were too low.

21 Q. How DID YOU DETERMINE THE RESERVE VARIANCE AMORTIZATION FOR

22 THE SEVEN GENERAL PLANT ACCOUNTS?
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1

2

3

4

The period selected to amortize the reserve variance is three years. Three years

was considered reasonable since the majority of the investment relates to

Account 391.1 - PC Equipment, an account with a relatively short remaining life.

The reserve variance is the difference between the company's book accumulated

5 depreciation (i.e., book

amortization amounts

The annual

6

reserve), and the theoretical reserve.

were determined by dividing an account's reserve

7

8

variances by 3 years. The book accumulated depreciation amounts listed by

account were provided to me by the company.

9 Q. IS THE USE OF THE RESERVE VARIANCE AMORTIZATION EQUIVALENT TO

10 THE USE OF REMAINING LIFE DEPRECIATION?

11

12 1

13

14

No, it is not. The use of the reserve variance amortization is similar to remaining

life depreciation, but it is more flexible. The reserve variance amortization for

APS was calculated using a fixed period of 3 years, although it could have been

calculated using the account's probable remaining life. Also, in some

15

16

jurisdictions the reserve variance amortization or true-up provision is in effect

only when the amount of the reserve variance is significant, e.g., a five percent or

more difference between the book and theoretical reserve.17

18 v. LIFE SPANS FOR PWEC POWER PLANTS

19 Q. FOR WHICH UNITS HAS MR. MAJOROS USED LIFE SPANS FOR POWER

20 PLANTS THAT ARE DIFFERENT FROM THOSE PROPOSED BY THE

21 COMPANY?

22

23

Mr. Majoros has proposed substantially different life spans for all PWEC power

plants than the life spans that l have proposed. Mr. Majoros has proposed a 55

A.

A.

A.
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1

2

3

4

5

year life span be used for the combined-cycle plants at Red hawk (Units 1&2) and

West Phoenix (Unit 4). I have proposed a 32 year life span for Red hawk and a 30

year life span for West Phoenix. Mr. Majoros has proposed a 45 year life span for

the simple-cycle combustion turbine at Saguaro (Unit 3) while I have proposed a

30 year life span for Saguaro CT 3.

6 Q. DO YOU AGREE WITH THE LIFE SPANS PROPOSED BY MR. MAJOROS?

7

8

9

No, I do not. Mr. Majoros has based his life span estimates for the PWEC plants

mainly on the life span estimates used for APS plants. He states this in his direct

testimony on page 72, line 1, as follows:

10

11

12

13

"Mr. Wiedmayer used a 55 year life span for combined cycle
equipment in his study of Aps, and a 45-year l i fe span for
combustion turbine equipment. To maintain consistency, I
recommend tHe same for the PWEC plant".

.14

15

16

17

It is inappropriate to base the life span estimates of new PWEC power

plants on the life span estimates of existing APS power plants that are already

approximately thirty years old and have undergone significant refurbishment and

replacement of major components. APS has invested significant amounts on

18

19

component replacement at these units and has plans to invest more in the future

to extend the l i fe of these plants. Without such a commitment by APS

20

21

22

23

24

25

management to reinvest in their existing power plants, the units would be nearing

the end of their typical design life. while both companies own power plants, Mr.

Majoros has not given proper consideration to other critical factors that can affect

the service lives of PWEC's power plants. The life spans estimates used by Mr.

Majoros are inconsistent with the design lives estimated for such plants, and

inconsistent with the lives used by other electric companies for similar plants.
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1 Q. DO YOU BELIEVE THAT IT IS APPROPRIATE TO USE THE LIFE SPAN

2 ESTIMATES FOR APS' PLANTS AS THE BASIS FOR THE LIFE SPAN

3 ESTIMATES FOR PWEC?

4

5

6

7

8

9

10

No, it is not appropriate to make such an unsupported "short cut." First, the life

span of each power plant is unique. The life span of a power plant is largely

dependent on the cost of producing electricity at that plant. The cost of producing

electricity varies significantly from plant to plant and is affected by several factors

such as location, size and type of the plant, type of fuel consumed, environmental

constraints, etc. Power plants will operate until they are no longer economical to

operate at which time they will be retired.

11

12

13

14

15

16

17

18

19

20

21

22

23

Secondly, the life spans that were proposed in the depreciation study for

Aps' combined cycle plant(55 years) and their simple-cycle combustion turbine

(CT) plants (45 years) are among the longest used in the U.S. and Canada. The

life span estimates for APS owned plants were formulated in consultation with

Company engineers who had knowledge of significant recent expenditures made,

and to be made, to these plants in the near term.

In contrast, the PWEC plants were recently built having been completed in

2001 and 2002. APS' simple-cycle and combined-cycle plants were built in the

early to mid-1970s and as of year-end 2003 the plants were already approximately

30 years old. Most industry professionals at the time estimated design lives for the

plants ranging from 20 to 30 years. APS made a management decision to

refurbish their existing CT plants around age 20 by making significant capital

expenditures that extended the life of the CT plants.

A.
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1

2

3

4

5

6

7

The West Phoenix combined-cycle plant owned by APS ('West Phoenix CC

Units 1-3") was built in 1976. The current life span estimate for West Phoenix CC

Units 1-3 approved by the Commission is 25 years. The 25 year life span estimate

was the original life span estimate used at the time when the power plant was built.

My decision to extend the life span for West Phoenix CC Units 1-3 in this study

corresponds with management's decision to spend significant amounts on capital

improvements necessary to achieve such a life extension at West Phoenix.

8 Q.

9

WHAT ARE THE IMPORTANT DIFFERENCES BETWEEN THE COMBUSTION

TURBINE PLANTS AND THE COMBINED CYCLE PLANT OWNED BY APS

10 COMPARED WITH THOSE OWNED BY PWEC?

11

12

13

The PWEC units are newer and larger. The PWEC units began commercial

operation in 2001 (West PhOenix CC 4) and 2002 (Redhawk CC 1&2 and Saguaro

CT 3) while Aps' CTs are' more than 30 years old and West Phoenix CC 1-3 is 28

14 years old.

15

16

17

18

19

20

21

22

23

Most gas-fired combustion turbines and combined~cycle power plants are

physically capable of lasting 20 to 30 years without significant life extension type

expenditures in the interim period. As discussed earlier, power plants are retired

when they are no longer economical to operate. Since the probable retirement of

the PWEC units are not expected to occur within approximately 30 years, an

economic analyses is premature at this time. There are several factors that affect

a plant's cost of producing electricity which has an impact on its service life.

Neither l nor Mr. Majoros can reasonably predict what these costs will be 30 years

into the future, let alone 55 years into the future. Given this uncertainty, the life

A.
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1

2

3

4

5

6

7

8

spans that I have estimated of 30 and 32 years, respectively, are reasonable. In

contrast, the life span estimates proposed by Mr. Majoros assumes that significant

amounts will be spent on life extension projects in order for the PWEC plants to

achieve life spans similar to Aps' existing plants. The decisions on whether to

spend significant amounts on life extension projects for the PWEC plants are at

least 20 years away. It is neither prudent nor logical to assume that the necessary

life extension type of expenditures will be made for these plants in order to achieve

the life spans estimated for Aps' existing plants.

9 Q.

10

11

12

HAS MR. MAJOROS PRESENTED ANY EVIDENCE SHOWING THAT THESE

UNITS ARE EXPECTED TO CONTINUE TO OPERATE BEYOND THE

PROJECTED RETIREMENT DATE WITHOUT MAJOR CAPITAL

IMPROVEMENTS?

13 A. No, he has not.

14 Q.

15

WHAT IS YOUR RECOMMENDATION CONCERNING THE APPROPRIATE

LIFE SPANS FOR THESE UNITS?

16 A.

17

18

19

The life spans for these units should be based on the projected retirement dates

shown in the PWEC depreciation study14 that was prepared by Gannett Fleming.

These dates are based on the design life for these types of units and are

consistent with the outlook of PWEC engineers and estimates used by other

20 electric companies.

21 Q. DOESTHIS COMPLETE YOUR REBUTTAL TESTIMONY?

22 A.

23

Yes, it does.

14 Direct Testimony of Laura L. Rockenberger, Attachment 4, Addendum, page 11-4.
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JOHN F. WIEDMAYER

TECHNICAL SPECIALTIES
•

•

Public Utility Plant Depreciation

Railroad Properly Depreciation

PERSONAL INFORMATION
M.B.A., Pennsylvania State University
B.A., Engineering, Lafayette College, 1986
Member: Society of Depreciation Professionals, NSPE, PSPE
Certified Depreciation Professional

EXPERIENCE

Mr. Wiedmayer joined the firm in 1986. As a Supervisor of Depreciation Studies, he directs the
assembly of basic data required for depreciation studies, conducts statistical analyses of service
life and salvage data, performs field reviews, estimates service life and net salvage and
calculates annual and accrued depreciation. Mr. Wiedmayer also participates in valuation
studies involving determinations of reproduction cost, present worth and in property inspections
for the purposes of verifying records and certifying physical condition. He provides support for
the work performed under his direction through expert testimony. Mr. Wiedmayer has
conducted over a hundred depreciation study assignments throughout his career and has
testified on depreciation matters before the Kentucky Public Service Commission, the Nova
Scotia Utility and Review Board, the Board of Commissioners of Public Utilities of Newfoundland
and Labrador.

Several representative assignments include:

• Arizona Public Service Companv. As the main subsidiary of the Pinnacle West Capital
Corporation, APS serves over 900,000 electric customers throughout Arizona. The
depreciation study initially conducted for APS in 1993 involved supervision of APS
personnel assembling the basic plant accounting data required for analysis of historical
indications of service life and net salvage. The net salvage estimates for the steam
production plants were based on a regression analysis of industry cost of retiring data that
correlated the cost per kilowatt with each unit's generating capacity. Our report was
submitted to the company and our recommended depreciation accrual rates were approved
by the Arizona Corporation Commission.

• National Passenqer Railroad Corporation (Amtrak). The 1999 depreciation study included
the estimation of survivor curves and net salvage for road property along Amtrak's Northeast
Corridor (NEC) stretching from Boston, Massachusetts, to Washington, DC. Alternative
methods for pricing track retirements were presented to management. The recommended
method for pricing track retirements will produce retirements that are aged and amounts that
approximate the actual original cost of the property. The developed aged retirements for
track will significantly improve the information available for analysis in future service life
studies. The assets from the original conveyance from Conrail to Amtrak in 1976, were
restated to reflect the purchase price paid by Amtrak. These assets were depreciated over
a period equal to the average remaining life of the account as of the date of conveyance.

I
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Centra Gas Alberta, Inc. The depreciation study included the assembly of basic data from
the Company's accounting systems, statistical analysis of retirements for service life and net
salvage indications, discussions with management regarding the outlook for property, and
the calculations of annual and accrued depreciation. The service life estimates were
supported by analyses of statistically aged retirement data, inasmuch as such data were not
readily available in the records of the utility. The annual depreciation accrual rates were
calculated using the straight line equal life group method on a whole life basis. The variance
between the book reserve and the calculated accrued depreciation was amortized over the
remaining life by account through a true-up provision.

Norfolk Southern Corporation. The depreciation study for this major transportation company
related to its road property and equipment. The totaloriginal cost of property included was
in excess of $10 billion. Observations of operations and condition were made during field
inspections of major facilities in Atlanta, Chattanooga, Knoxville, Roanoke and Norfolk, and
were incorporated with the results of statistical analyses and discussions with management
in the estimation of service lives and net salvage percents. The service life estimates for
locomotives and freight train cars incorporated management's projections of future
retirements

AmerenUE. The 2001 assignment was to conduct a depreciation study of the Missouri
jurisdiction electric plant for ratemaking purposes before the Missouri Public Service
Commission. The Missouri PSC filed a complaint case against the utility and AmerenUE
retained Gannett Fleming to conduct a depreciation study to support the study results during
discovery and hearings. Technical assistance was provided to AmerenUE's counsel during
the deposition of start's witness on depreciation.

UGl Utilities Inc. - Gas Division The assignment was to conduct a depreciation study of
UGl's gas utility plant for ratemaking purposes before the Pennsylvania Public Utility
Commission. The utility's distribution facilities were segregated between core and non-core
assets. Core assets were depreciated based on survivor curves that reflected past causes
of retirement. Non-core assets were depreciated over five years in order to reflect the
competitive nature of the service provided to customers with alternative energy supplies

Newfoundland Power. Inc. The 2001 assignment was to prepare a depreciation study
of the electric utility plant in service for book and ratemaking purposes before the Board of
Commissioners of Public Utilities of Newfoundland and Labrador. The scope of the work
included supervision of plant accounting data assembly, estimation of survivor curves, the
calculation of annual and accrued depreciation and the support of the study results during
discovery and hearings. Mr. Wiedmayer testified before the Board of Commissioners of
Public Utilities of Newfoundland and Labrador in support of the study in connection with the
company's 2003 General Rate Application.

Nova Scotia Power, Inc. The company serves over 95 percent of the electric customers
located in the province of Nova Scotia, i.e., roughly 450,000 customers. The 2002
depreciation study was submitted in response to the Nova Scotia Utility and Review Board's
Order emanating from the 2002 General Rate Application stating that the company is to
complete a depreciation study within six months of this order. Mr. Wiedmayer represented
the company in three full day technical conferences on depreciation with the company's
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major stakeholders. Also, Mr. Wiedmayer testified before the Nova Scotia Utility and Review
Board in support of the study.

Dominion East Ohio Gas Companv. Cleveland-based Dominion East Ohio Gas Company is
the largest gas distribution subsidiary of Dominion sewing more than 1.2 million customers.
The most recent depreciation study included a change in the depreciation calculation
procedure from the average service life vintage group procedure to the average service life
broad group procedure. The survivor curve and net salvage estimates were based on
judgment which incorporated statistical analyses of historical data, consideration of the
condition and use of the property based on field inspections, plans of management, and a
general knowledge of gas property life and net salvage characteristics. The calculations of
annual and accrued depreciation using several combinations of procedures and bases were
performed and presented to management. The recommended depreciation rates were
approved by the Public Utility Commission of Ohio.

Equitable Gas Companv. The 1996 depreciation study was prepared for the company's PA
division in connection with a rate filing before the Pennsylvania Public Utility Commission.
Equitable Gas provides natural gas distribution services to over 260,000 residential,
commercial and industrial customers located mainly in the city of Pittsburgh and surrounding
mun.icipalities in southwestern Pennsylvania, northern West Virginia and eastern Kentucky.

Owen Electric Cooperative Corporation. The data assembly task of our depreciation study
for Owen Eleetric Cooperative was completed by the client's personnel under our direction.
Gannett Fleming recommended changes to the company's retirement pricing method which
resulted in more accurate retirement amounts. Statistical analyses of data and the
estimation of life and salvage were conducted. Annual depreciation accrual rates were
determined using the whole life and remaining life bases. The recommended depreciation
accrual amount using the remaining life technique was approved by the Kentucky Public
Service Commission.

Duquesne Light Companv. The mortgage indenture of this electric utility requires
independent engineer's certificates every five years. The engineer verifies the adequacy of
maintenance, the used and usefulness of property and the accuracy of the company's
property records. Major facilities and randomly selected minor facilities were inspected. A
report on our findings was issued to the trustee and the company.

Ohio Water Service Companv. The valuation study provided management with the current
value of a portion of its water system for use in sale negotiations. Current cost was
determined using published cost indexes and accrued depreciation was calculated using the
four percent compound interest method. Field inspections were performed to verify the
operating characteristics and condition of the property.

Mr. Wiedmayer's technical education has included formal instructional programs offered by
Depreciation Programs, Inc. Courses successfully completed include "Techniques of Life
Analysis", "Techniques of Salvage and Depreciation Analysis", "Forecasting Life and Salvage",
"Modeling and Life Analysis Using Simulation Techniques", and "Managing a Depreciation
Study."
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Schedule JFW-3RB

COMPARISION oF DEPRECIATION RATES
ON TRANSMISSION, DISTRIBUTION AND GENERAL PLANT

BY VARIOUS UTILITY COMPANIES IN SOUTHWEST UNITED STATES

Company Transmission Distribution General

4.93%APS Existing Rates
SRP (1)
Tucson Electric Power(1)
UNS Electric(1)
Nevada Power(2)
Public Service of New Mexico(2)
SCE (2)
SDGE (2)
PG&E (2)

2.26%
2.20%
3.34%
3.61 %
2.48%
2.59%
2.25%
2.73%
3.24%

3.41%
4.61 %
3.40%
4.48%
2.71%
3.36%
3.92%
4.61%
2.86%

6.46%
8.88%
5.34%
6.61 %
4.96%
9.38%

Average Rates 3.09% 4.17%

5.80%
11.20%
7.95%

APS Proposed Rates
Majoros Proposed rates(3)
Majoros Proposed rates(4)

2.24%
2.02%
1.59%

2.80%
2.43%
2.25%

6.18%
4.59%
4.44%

(1) Rates provided by company

(2) Information from FERC Form 1 data

(3) Without Normalized Net Salvage Proposal

(4) With Normalized Net Salvage Proposal

J
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Schedule JFW-4RB
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ARIZONA PUBLIC SERVICE COMPANY

ACCOUNT 353 STATION EQUIPMENT

ORIGINAL LIFE TABLE

PLACEMENT BAND 1919-2001 EXPERIENCE BAND 1973-2001

AGE AT
BEGIN OF
INTERVAL

EXPOSURES AT
BEGINNING OF
AGE INTERVAL

RETIREMENTS
DURING AGE RETMT
INTERVAL RATIO

SURV
RATIO

PCT SURV
BEGIN OF
INTERVAL

0 I 0

0 / 5

1 . 5

2 5
3 o 5

4 o 5

5 / 5

6 , 5

7 . 5

8 o 5

368,452,376
345,480,079
347,754,261
334,090,000
310,270,616
312,289,129
265,258,861
261,834,550
259,154,205
259,853,393

18,288
140,119
520,483

1,524,489
193,644
296,791
288,830
546,286
529,667
977,983

0.0000
0.0004
0.0015
0.0046
0.0006
0.0010
0.0011
0.0021
0.0020
0.0038

1.0000
0.9996
0.9985
0.9954
0.9994
0.9990
0.9989
0.9979
0.9980
0.9962

100. 00
100. 00
99. 96
99. 81
99.35
99.29
99. 19
99. 08
98 1 87
98 r 67

9. 5
10. 5
11 .5
12 .5
13 .5
14 .5
15 .5
16. 5
17. 5
18 .5

264,014,758
260,242,548
248,900,394
238,746,939
220,549,581
212,504,858
174,471,874
171,505,669
160,786,968
155,887,160

1,103,684
594,177
601,781
619,765
961,935
964,319
487,755
265,058

2,090,679
460,886

0.0042
0.0023
0.0024
0.0026
0.0044
0.0045
0.0028
0.0015
0.0130
0.0030

0.9958
0.9977
0.9976
0.9974
0.9956
0.9955
0.9972
0.9985
0.9870
0.9970

98.30
97.89
97.66
97.43
97,18
96.75
96.31
96.04
95.90
94.65

19 . 5
20. 5

21 . 5
22 ¢ 5

23| 5

24 . 5
25 . 5

26 | 5
27 . 5
28 . 5

148,692,218
133,723,023
107,544,663
99,179,766
71,302,084
68,186,659
63,204,270
48,988,350
43,968,744
38,986,769

872,651
595,299
525,529

1,174,942
663,671
656,072
617,948
574,687
557,347
721,601

0.0059
0.0045
0.0049
0.0118
0.0093
0.0096
0.0098
0.0117
0.0127
0.0185

0.9941
0.9955
0.9951
0.9882
0.9907
0.9904
0.9902
0.9883
0.9873
0.9815

94 .37
93 » 81
93 .39
92 . 93
91. 83
90. 98
90. 11
89.23
88 . 19
87. 07

29.5
30.5
31. 5
32 .5
33 .5
34. 5
35. 5
36 1 5
37 .5
38. 5

36,176,855
28,326,319
25,297,075
22,642,601
21,946,352
21,374,925
20,113,071
20,049,619
19,483,173
13,585,237

1,746,506
719,779
175,935
302,667
24,942
85,668
112,987
220,871
94,631
66,621

0.0483
0.0254
0.0070
0.0134
0.0011
0.0040
0.0056
0.0110
0.0049
0.0049

0.9517
0.9746
0.9930
0.9866
0.9989
0.9960
0.9944
0.9890
0.9951
0.9951

85.46
81.33
79.26
78.71
77.66
77.57
77.26
76.83
75.98
75.61

1



Schedule JFW-4RB
Page 3 of 13

ARI ZONA PUBLIC SERVICE COMPANY

ACCOUNT 353 STATION EQUIPMENT

ORIGINAL LIFE TABLE, CONT.

PLACEMENT BAND 1919 -2001 EXPERIENCE BAND 1973-2001

AGE AT
BEGIN OF
INTERVAL

EXPOSURES AT
BEGINNING OF
AGE INTERVAL

RETIREMENTS
DURING AGE RETIVIT
INTERVAL RATIO

SURV
RATIO

PCT SURV
BEGIN OF
INTERVAL

39 5
40 u 5

41 u 5

42 u 5

43 o 5

44 u 5

45 I 5

46 1 5

4 7 5

48 1 5

10,185,346
9,920,520
7,926,859
6,614,157
5,503,425
4,901,188
4,645,966
3,127,122
1,581,305
1,260,913

50,667
129,075
28,960
27,419

1
3,678
24,103

554
11,925
2,786

0.0050
0.0130
0.0037
0.0041
0.0000
0.0008
0.0052
0.0002
0.0075
0.0022

0.9950
0.9870
0.9963
0.9959
1.0000
0.9992
0.9948
0.9998
0.9925
0.9978

17,938
1,343

49. 5
50. 5
51.5
52 .5
53 .5
54 .5
55 u 5
56 . 5
57| 5
58| 5

829,920
811,982
585,728
324,595
356,669
356,591
253,194
126,759
118,844
118,844

79
78

94,725
36,425
7,915

0.0216
0.0017
0.0000
0.0002
0.0002
0.2656
0.1439
0.0624
0.0000
0.0000

0.9784
0.9983
1.0000
0.9998
0.9998
0.7344
0.8561
0.9376
1.0000
1.0000

59. 5
60.5
61.5
62 .5
63 .5
64. 5
65 . 5
66 4 5
67. 5
68 . 5

118,844
118,844
117,542
38,162
34,387
29,599
22,888
22,888
22,888
22,888

1, 757

0.0000
0.0000
0.0000
0.0000
0.0000
0.0594
0.0000
0.0000
0.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.9406
1.0000
1.0000
1.0000
1.0000

69.5
70 .5
71.5
72.5

22 888
22 888
22 888

r

r

r

0 | 0000
0 .0000
0 | 0000

1. 0000
1. 0000
1. 0000

Ill
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ARIZONA PUBLIC SERVICE COMPANY

ACCOUNT 362 STATION EQUIPMENT

ORIGINAL LIFE TABLE

PLACEMENT BAND 1929-2001 EXPERIENCE BAND 1972-2001

AGE AT
BEGIN OF
INTERVAL

EXPOSURES AT
BEGINNING OF
AGE INTERVAL

RETIREMENTS
DURING AGE RETIVIT
INTERVAL RATIO

SURV
RATIO

PCT SURV
BEGIN OF
INTERVAL

0 | 0

0 I 5

1.5
2 .5
3 | 5

4 I 5

5 5
6 u 5

7 u 5

8 .5

199,344,754
178,081,270
165,522,817
147,870,341
136,257,373
126,617,470
118,474,901
113,120,004
109,496,590
104,877,529

177,990
147,196
502,378

1,203,609
1,189,561
909,192

1,120,093
1,072,910
680,161
783,480

0.0009
0.0008
0.0030
0.0081
0.0087
0.0072
0.0095
0.0095
0.0062
0.0075

0.9991
0.9992
0.9970
0.9919
0.9913
0.9928
0.9905
0.9905
0.9938
0.9925

100 » 00
99.91
99 |83
99 . 53
98 v 72
97 , 86
97 . 16
96 u 24
95 u 33
94 1 74

9 .5
10.5
11. 5
12 . 5
13 u 5
14| 5
15 I 5
16 • 5
17 . 5
18 .5

102,526,677
97,981,491
93,461,221
88,500,208
77,721,411
72,093,865
63,337,919
56,469,117
50,414,742
45,990,965

710,965
482,632

1,057,650
1,276,246
945,262

1,783,206
714,976

1,898,274
544,031

1,032,964

0.0069
0.0049
0.0113
0.0144
0.0122
0.0247
0.0113
0.0336
0.0108
0.0225

0.9931
0.9951
0.9887
0.9856
0.9878
0.9753
0.9887
0.9664
0.9892
0.9775

94 | 03
93 o38
92 o 92
91 . 87
90 u 55
89 .45
87 .24
86 .25
83 n 35
82 .45

19 .5
20 .5
21 .5
22 .5
23 . 5
24 . 5
25 A 5
26. 5
27 | 5
28. 5

41,308,470
37,926,914
34,583,366
28,818,961
25,426,849
23,220,345
21,960,536
20,744,469
17,934,541
16,149,741

993,697
785,951
723,661
494,980
400,439
351,690
369,372
329,382
277,262
352,576

0.0241
0.0207
0.0209
0.0172
0.0157
0.0151
0.0168
0.0159
0.0155
0.0218

0.9759
0.9793
0.9791
0.9828
0.9843
0.9849
0.9832
0.9841
0.9845
0.9782

80 , 59
78 . 65
77 . 02
75.41
74 . 11
72.95
71 » 85
70.64
69.52
68 .44

29 .5
30 .5
31 .5
32 .5
33 .5
34 . 5
35. 5
36 .5
37 .5
38 .5

13,350,848
12,270,631
10,281,012
9,104,977
8,206,028
7,220,118
6,089,072
5,589,143
5,140,971
4,616,831

411,573
390,234
375,033
260,616
238,495
374,505
253,729
304,304
111,666
43,830

0.0308
0.0318
0.0365
0.0286
0.0291
0.0519
0.0417
0.0544
0.0217
0.0095

0.9692
0.9682
0.9635
0;9714
0.9709
0.9481
0.9583
0.9456
0.9783
0.9905

66 n 95
64 n 89
62 .83
60 154
58 1 81
57 | 10
54 . 14
51. 88
49 .06
48 .00
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ARIZONA PUBLIC SERVICE COMPANY

ACCOUNT 362 STATION EQUI PMENT

ORIGINAL LIFE TABLE, CONT

PLACEMENT BAND 1929-2001 EXPERIENCE BAND 1972-2001

AGE AT
BEGIN OF
INTERVAL

EXPOSURES AT
BEGINNING OF
AGE INTERVAL

RETIREMENTS
DURING AGE RETIVIT
INTERVAL RATIO

SURV
RAT I O

PCT SURV
BEGIN OF
INTERVAL

3,623,494
3,438,808
2,927,615
2,776,800
2,648,433
2,552,939
2,153,935
1,677,272
1,385,357
1,190,912

34,553
23,154
60,577
78,039
145,774
89,692
55,206
105,175
58,391
188,891

0.0095
0.0067
0.0207
0.0281
0.0550
0.0351
0.0256
0.0627
0.0421
0.1586

0.9905
0.9933
0.9793
0.9719
0.9450
0.9649
0.9744
0.9373
0.9579
0.8414

1, 371
5, 536

781,162
868,851
730,477
543,214
295,436
260,210
251,918
166,809
202,521
198,483

4, 564

0.0018
0.0064
0.0000
0.0000
0.0000
0.0000
0.0181
0.0000
0.0032
0.1941

0.9982
0.9936
1.0000
1.0000
1.0000
1.0000
0.9819
1.0000
0.9968
0.8059

641
38, 533

55,547
50,178
49,125
36,982
46,362
46,362
46,362
10,650
10,650
10,650

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

10, 650
10, 650
10, 650

0 . 0000
0 .0000
0.0000

1. 0000
1. 0000
1 .0000

llllll\lll mlullluu lull nu ll II H l I Illlllll
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ARIZONA PUBLIC SERVICE COMPANY

ACCOUNT 366 UNDERGROUND CONDUIT

ORIGINAL LIFE TABLE

PLACEMENT BAND 1908-2001 EXPERIENCE BAND 1972-2001 I

AGE AT
BEGIN OF
INTERVAL

EXPOSURES AT
BEGINNING OF
AGE INTERVAL

RETIREMENTS
DURING AGE
INTERVAL

RETMT
RATIO

SURV
RATIO

PCT SURV
BEGIN OF
INTERVAL

0 4 0
0 ¢ 5
1.5
2 o 5
3 . 5
4 . 5
5 c 5
6.5
7 .5
8 .5

387,596,920
366,031,434
342,315,058
315,641,697
279,995,934
248,933,463
208,517,962
178,210,460
141,817,235
83,128,115

421,701
1,218,352
985,589

1,522,658
452,787
495,046
455,208
426,608
518,998
385,736

0.0011
0.0033
0.0029
0.0048
0.0016
0.0020
0.0022
0.0024
0.0037
0.0046

0.9989
0.9967
0.9971
0.9952
0.9984
0.9980
0.9978
0.9976
0.9963
0.9954

100. OO
99. 89
99. 56
99.27
98 9 79
98 . 63
98 .43
98 .21
97 u 97
97 9 61

9. 5
10 .5

12 . 5
13 . 5
14 u 5
15. 5
16 .5
17 .5
18 .5

75,025,439
61,844,478
47,199,200
41,698,898
32,049,449
27,796,576
24,647,603
23,754,152
21,734,445
19,317,915

453,446
390,577
513,614
716,324
710,617
653,240
200,425
181,625
155,778
160,134

0.0060
0.0063
0.0109
0.0172
0.0222
0.0235
0.0081
0.0076
0.0072
0.0083

0.9940
0.9937
0.9891
0.9828
0.9778
0.9765
0.9919
0.9924
0.9928
0.9917

97 . 16
96 .58
95n 97
94 .92
93 .29
91 .22
89. 08
88 . 36
87 .69
87 . 06

19.5
20.5
21.5
22.5
23.5
24.5
25.5
26.5
27.5
28.5

16,863,697
14,547,334
11,716,676
10,394,393
8,435,989
8,026,063
8,074,618
7,194,354
6,289,634
5,995,739

162,530
183,148
91,476
92,360
67,576
82,367
62,361
41,967
34,671
20,467

0.0096
0.0126
0.0078
0.0089
0.0080
0.0103
0.0077
0.0058
0.0055
0.0034

0.9904
0.9874
0.9922
0.9911
0.9920
0.9897
0.9923
0.9942
0.9945
0.9966

86 . 34
85 . 51
84 .43
83 . 77
83 . OF
82.36
81.51
80|88
80 .41
79 . 97

29 1 5
30 . 5
31 . 5

32 c 5
33 v 5
34 .5
35 .5
36 u 5
37 . 5
38 u 5

5,357,273
4,446,730
4,219,878
3,915,913
3,121,257
2,278,994
2,135,709
2,600,956
1,942,107
1,770,454

18,992
17,803
11,015
15,342
8,779
13,188
4,745
8,038
3,408
11,571

0.0035
0.0040
0.0026
0.0039
0.0028
0.0058
0.0022
0.0031
0.0018
0.0065

0.9965
0.9960
0.9974
0.9961
0.9972
0.9942
0.9978
0.9969
0.9982
0.9935

79|70
79 v 42
79v10
78 »89
78 I 58
78 . 36
77 r 91
77 I74
77 . 50
77 v 36

lmul l ulllllullllll
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ARIZONA PUBLIC SERVICE COMPANY

ACCOUNT 366 UNDERGROUND CONDUIT

ORIGINAL LIFE TABLE, CONT.

PLACEMENT BAND 1908-2001 EXPERIENCE BAND 1972-2001

AGE AT
BEGIN OF
INTERVAL

EXPOSURES AT
BEGINNING OF
AGE INTERVAL

RETI REMENT S
DURING AGE RETMT
INTERVAL RATIO

SURV
RAT I O

PCT SURV
BEGIN OF
INTERVAL

39. 5
40 1 5
41 1 5
42 . 5
43 o 5
44 u 5
45 u 5
46 | 5
47 , 5
48 u 5

1,704,294
734,985
715,027
715,248
700,476
681,964
5,297
5,233
5,093
5,046

1, 944
618
33

1, 724
1, 100
5, 787

64
140
47
36

0.0011
0.0008
0.0000
0.0024
0.0016
0.0085
0.0121
0.0268
0.0092
0.0071

0.9989
0.9992
1.0000
0.9976
0.9984
0.9915
0.9879
0.9732
0.9908
0.9929

76 , 86
76 , 78
76 ,72
76 .72
76 1 54
76 | 42
75 u 77
74 . 85
'72 o 84
72 > 17

49. 5
50. 5
51. 5
52. 5
53 . 5
54 . 5
55| 5
56 .5
57 . 5
58 .5

5, 010
4, 948
4, 906

62
42
198

O 1 0124
0 I 0085
0 u 0404

0 .9876
0 I 9915
0 . 9596

71 r 66
70 . 77
70 | 17
67 v 34

59 | 5

60 . 5
61 . 5
62 ¢ S
63 . 5

64 n 5

65 . 5
66 . 5
67 ¢ 5

68 . 5

69 . 5
70 . 5

71 . 5

72 . 5

73 . 5

74 . 5

75 . 5

76 . 5

77 . 5

78 . 5

I ll
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ARIZONA PUBLIC SERVICE COMPANY

ACCOUNT 370 METERS

ORIGINAL LIFE TABLE

PLACEMENT BAND 1972 -2001 EXPERIENCE BAND 1972-2001

AGE AT
BEGIN OF
INTERVAL

EXPOSURES AT
BEGINNING OF
AGE INTERVAL

RETIREMENTS
DURING AGE RETIVIT
INTERVAL RATIO

SURV
RATIO

PCT SURV
BEGIN OF
INTERVAL

0 v 0

0 o 5

1 . 5

2 . 5

3 v 5
4 c 5

5 9 5
6 . 5

7 . 5

8 w 5

171,380,365
167,447,246
160,251,591
154,415,917
139,853,168
138,376,708
130,673,277
118,341,757
100,253,207
88,394,041

289,831
585,614
867,099

1,181,538
1,811,238
2,975,787
3,141,897
3,277,562
4,292,260
3,232,030

0.0017
0.0035
0.0054
0.0077
0.0130
0.0215
0.0240
0.0277
0.0428
0.0366

0.9983
0.9965
0.9946
0.9923
0.9870
0.9785
0.9760
0.9723
0.9572
0.9634

100 1 00
99. 83
99.48
98 |94
98 , 18
96 |90
94 I 82
92 I 54
89 |98
86 o 13

9 u 5

10 . 5
11 ¢ 5
12 . 5
13 . 5
14 . 5

15 . 5
16 a 5
17 . 5

18 . 5

67,046,287
59,043,856
50,703,081
41,048,837
33,937,772
26,789,449
22,502,412
18,212,515
14,300,708
12,868,692

2,580,629
2,153,575
1,860,819
1,417,294
1,130,152
886,027
714,854
511,904
359,207
362,554

0.0385
0.0365
0.0367
0.0345
0.0333
0.0331
0.0318
0.0281
0.0251
0.0282

0.9615
0.9635
0.9633
0.9655
0.9667
0.9669
0.9682
0.9719
0.9749
0.9718

82 u 98
79. 79
76 . 88
74 06
71. 50
69. 12
66 I 83
64 170
62 . 88
61.30

19 . 5
20 . 5
21 | 5
22 . 5
23 . 5
24 . 5
25 . 5
26 . 5
27 . 5
28 . 5

11,839,624
9,863,168
7,625,230
5,922,251
4,805,834
3,485,345
2,988,744
2,598,288
1,633,577
742,234

305,175
245,276
170,695
127,693
82,836
49,079
40,080
32,474
14,733
5,113

0.0258
0.0249
0.0224
0.0216
0.0172
0.0141
0.0134
0.0125
0.0090
0.0069

0.9742
0.9751
0.9776
0.9784
0.9828
0.9859
0.9866
0.9875
0.9910
0.9931

59. 57
58n03
56.59
55 .32
54 . 13
53 .20
52 .45
51. 75
51. 10
50.64

29 9 5 50.29

l l
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ARIZONA PUBLIC SERVICE COMPANY

ACCOUNT 371 INSTALLATIONS ON CUSTOMERS PREMISES

ORIGINAL LIFE TABLE

PLACEMENT BAND 1951-2001 EXPERIENCE BAND 1972-2001

AGE AT
BEGIN OF
INTERVAL

EXPOSURES AT
BEGINNING OF
AGE INTERVAL

RETIREMENTS
DURING AGE RETMT
INTERVAL RATIO

SURV
RATIO

PCT SURV
BEGIN OF
INTERVAL

0 , O

0 u 5

1 ¢ 5

2 u 5

3 1 5

4 . 5

5 . 5

6 . 5

7 u 5

8 . 5

24,671,248
24,023,847
22,305,295
21,361,416
20,240,250
18,552,871
16,702,405
15,539,661
13,821,733
12,007,759

32,306
188,156
224,931
338,732
412,775
326,158
218,915
238,951
255,437
208,793

0.0013
0.0078
0.0101
0.0159
0.0204
0.0176
0.0131
0.0154
0.0185
0.0174

0.9987
0.9922
0.9899
0.9841
0.9796
0.9824
0.9869
0.9846
0.9815
0.9826

100 9 OO
99 . 87
99vO9
98 u O9
96 .53
94 .56
92 .90
91n68
90.27
88 u 60

9 1 5

10 . 5

ll . 5

12 . 5

13 . 5
14 . 5

15 . 5

16 . 5
17 . 5

18 | 5

11,036,857
9,592,889
9,067,270
7,936,187
6,976,472
6,546,715
6,147,033
5,419,353
5,215,028
4,835,135

217,675
167,221
155,378
117,299
123,526
109,537
77,948
82,991
72,774
70,142

0.0197
0.0174
0.0171
0.0148
0.0177
0.0167
0.0127
0.0153
0.0140
0.0145

0.9803
0.9826
0.9829
0.9852
0.9823
0.9833
0.9873
0.9847
0.9860
0.9855

87 n 06
85.34
83 o 86
82 .43
81 .21
79 1 77
78.44
77 .44
76 .26
75 • 19

19 . 5
20 | 5

21 4 5

22 . 5

23 . 5
24 . 5
25 . 5

26 . 5

27 . 5
28 . 5

4,598,392
3,942,379
3,549,030
3,209,124
3,066,294
2,977,216
2,993,994
2,738,115
3,061,705
2,835,803

59,356
53,735
39,881
47,245
39,868
27,840
50,398
22,239
19,088
15,137

0.0129
0.0136
0.0112
0.0147
0.0130
0.0094
0.0168
0.0081
0.0062
0.0053

0.9871
0.9864
0.9888
0.9853
0.9870
0.9906
0.9832
0.9919
0.9938
0.9947

74 1 10
73 0 14
72 . 15
71 .34
70 .29
69.38
68 .73
67 l 58
67 |03
66 . 61

29 u 5

30 .5
31 , 5

32 u 5

33 . 5
34 I 5
35 .5
36 . 5

37 a 5

38 . 5

2,515,823
2,220,411
2,128,056
1,768,363
1,569,010
1,227,674
1,007,392

1,160
1,469
1,531

s

16,424
11, 115
19, 686
9,240
9, 062
5, 207
2, 459

200

0.0065
0.0050
0.0093
0.0052
0.0058
0.0042
0.0024
0.1724
0.0000
0.7433

0.9935
0.9950
0.9907
0.9948
0.9942
0.9958
0.9976
0.8276
1.0000
0.2567

66 .26
65 , 83
65 .50
64 . 89
64 .55
64 9 18
63 o 91
63 .76
52 1 77
52 .771, 138
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REBUTTAL TESTIMONY OF
STEVEN M. FETTER

PRESIDENT, REGULATIUN UnFETTERED
ON BEHALF OF ARIZGNA PUBLICSERVICE co.

DOCKET NO. E-01345A-03-0437 BEFORE THE
AR1Z0NA CORPORATION COMMISSION

1 1. INTRODUCTION

2 Q- PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

3 My name is Steven M. Petter, and my business address is P.O. Box 475, Rumson,

4 NJ 07760,

5 Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

6 I am President of REGULATION UnFETTERED, an energy advisory firm I

7 started in April 2002. Prior to that, I was employed by Fitch, Inc. ("Fitch"), a

8 credit rating agency based in New York and London, as Group Head and

9 Managing Director of the Global Power Group. Prior to my time at Fitch, I

10 served as Chairman of the Michigan Public Service Commission.

11 Q- PLEASE BRIEFLY DESCRIBE YOUR ROLE AS PRESIDENT OF

12 REGULATION UHFETTERED.

13 I formed an energy advisory firm to use my financial, regulatory, legislative and

14 legal expertise to aid the deliberations of regulators, legislative bodies, and the

15 courts, and to assist them in evaluating regulatory issues. My clients include

16 electric and gas udlides, a non-utility energy supplier, international financial

17 services and consulting firms, and investors.

18 Q- PLEASE BRIEFLY DESCRIBE FITCH'S BUSINESS DURING YOUR

19 TENURE THERE.

A.

A.

A.

r

1



1 Fitch is the third largest full service credit rating agency in the United States and

2 the largest European rating agency. It is one of four Nationally Recognized

3 Statistical Rating Organizations recognized by the U.S. Securities and Exchange

4 Commission. It is also recognized by the U.S. Department of Labor, state bank

5 and thrift regulators, and the National Association of Insurance Commissioners.

6 Fitch performs credit ratings of corporate obligations, asset-backed transactions,

7 and government and municipal debt. While fees are paid by bond issuer clients,

8 Fitch views its true clients to be bond investors. Accordingly, bond ratings

9 represent Fitch's independent judgment based upon financial data provided by the

10 bond issuer as well as additional quantitative and qualitative information gathered

11 from independent third-pany sources. During my tenure, Fitch merged with

12 IBCA, Ltd. of London, Duff & Phelps of Chicago, and Thomson Bankwatch of

13 New York.

14 Q. WHAT WAS YOUR ROLE DURING YOUR EMPLQYMENT WITH

15 FITCH?

16 As Group Head and Managing Director of the Global Power Group within Fitch, I

17 served as group manager of the combined 18-person New York and Chicago

18 Utility Team. I also was responsible for interpreting the impact of regulatory and

19 legislative developments on utility credit ratings. In early April 2002, I left Fitch

20 tO start REGULATIQN UnFETTERED.

21 Q. HOW LONG WERE YOU EMPLOYED BY FITCH?

22 I was employed by Fitch from October 1993 until April 2002. In addition, Fitch

23 retained me as a consultant shortly after I resigned.

2
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1 Q. PLEASE DESCRIBE YOUR SERVICE ON THE IVIICHIGAN PUBLIC

2 SERVICE c0Mm1ss10n ("MPSC99)0

3 A. I was appointed as a Commissioner to the three-member MPSC in October 1987

4 by Democratic Governor James Blanchard. In January 1991, I was promoted to

5 Chairman by incoming Republican Governor John Engler, who reappointed me in

6 July 1993.

7 Q- PLEASE DESCRIBE YOUR OTHER PRIOR PROFESSIONAL

8 EXPERIENCE.

9 From October 1979 until March 1982, I was employed as an appellate litigation

10 attorney for the National Labor Relations Board in Washington, D.C. From

11 March 1982 through January 1983, I served as assistant legal counsel to Michigan

12 Governor William Milliken. From January 1983 until August 1985, I began as

13 legal counsel within the Michigan Senate and later was appointed Senate Majority

14 General Counsel. From August 1985 until October 1987, I started as executive

15 assistant to the Deputy Under Secretary at the U.S. Department of Labor in

16 Washington, D.C. and later was Acting Associate Deputy Under Secretary of

17 Labor. As I previously stated, I served on the MPSC from 1987 until 1993, and in

18 October 1993 I was hired by Fitch (then known as "Fitch Investors Service") in

19 New York to be Senior Vice President and Director of Regulatory and

20 Government Affairs. In 1995, I was selected to be Group Manager of the Global

21 Power Group, in 1998, I was promoted to Managing Director of the Group, and in

22

A.

2000, I was promoted to Group Head and Managing Director. In February 2002,

3



1 I was appointed to the Board of Directors of CH Energy Group, Inc., the parent

2 company of Central Hudson Gas 8; Electric in Poughkeepsie, New York.

3 During my time on the MPSC, I served as Chairman of the Board of

4 Directors of the National Regulatory Research Institute ("NRRI") at Ohio State

5 University, the regulatory research arm of the 51 state and District of Columbia

6 public utility commissions. In 2002, I was appointed by the President of the

7 National Association of Regulatory Utility Commissioners ("NARUC") to serve

8 as a public member of the NRRI Board - the 20-member board includes ten state

9 public utility commissioners. I have also served on the Keystone Center Energy

10 Board, after having participated in the Keystone Center Dialogues on Financial

11 Markets and Energy Trading, and on Regional Transmission Organizations.

12 I also have served as an adjunct professor of legislation at American

13 University's Washington College of Law. In addition, Shave been a member of

14 the following organizations: the NARUC Executive, Natural Gas, and

15 International Relations Committees, the Steering Committee of the U.S .

16 En vironmental Protection Agency / State of Michigan Relative Risk Analysis

17 Project, the Federal Energy Regulatory Commission ("FERC") Task Force on

18 Natural Gas Deliverability, and the International Advisory Council of Eisenhower

19 Fellowships. In 1991, I traveled to Japan as an Eisenhower Fellow to study the

20 Japanese utility structure, and, in 1992, I was a NARUC Fellow at the Kennedy

21 School of Government at Harvard University.

22 Q. HAVE YOU PREVIUUSLY SPONSORED TESTIMONY BEFORE

23 REGULATORY ()R LEGISLATIVE BODIES ?

4
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Since 1990, I have on numerous occasions testified before the U.S. Senate, the

U.S. House of Representatives, federal courts and various state legislative and

regulatory bodies on the subjects of credit risk within the utility sector, electric

utility restructuring, utility securitization bonds, and nuclear energy.

5 Q. WHAT IS YOUR EDUCATICNAL BACKGRGUND?

I graduated with high honors from the University of Michigan with an A.B. in

Communications in 1974. I graduated from the University of Michigan Law

School with a ].D. in 1979.

11. SUMMARY

10 Q. WHAT IS THE PURPDSE OF YOUR TESTIMONY IN THIS

PROCEEDING?

In this rebuttal testimony, I respond to Arizona Corporation Commission

Staff ("Commission Staff") witnesses Linda Jaress and Doug Smith, and Arizona

Residential Utility Consumer Office ("RUCO") witnesses Marylee Diaz Cortez

and Dr. Richard Rosen. I conclude that, if the Arizona Corporation Commission

("Commission") were to accept the positions put forward by either Commission

Staff or RUCO in this proceeding, the financial condition of Arizona Public

Service Company ("APS") would suffer significant deterioration, leading in all

likelihood to a multi-notch credit rating downgrade and below investment-grade

ratings. Such negative rating actions would have a deleterious effect on APS

customers as access to capital would become more expensive, leading ultimately

to higher rates. I also conclude that the recovery of costs of purchased power and

fuel procurement are best dealt with through a pass-through mechanism for

5
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reasonable costs that are prudently incurred. I encourage the Commission to

adopt a purchased power and fuel adjustment mechanism for APS

I offer my opinion, based upoN my prior experience with a credit rating

agency and as a regulator, as to what comprises fair and economically prudent

regulation in today'S evolving electric utility industry. As part of my analysis, I

discuss the impact on utility credit profiles resulting from the crisis that began in

the utility sector in California and then spread to Enron and other participants in

the wholesale electricity market. Based upon that analysis, I explain why I

believe that utilities operating within today's more volatile financial environment

and their regulatory authorities should seek to minimize the regulatory

uncertainties that could affect a utility's financial profile and thus its credit

ratings. Prelate this financial market instability to the current credit ratings and

capital market access of APS and offer cautions about how they could be affected

by the final decision of the Commission in this proceeding

I also focus on the issue of cost recovery as it relates to a regulated utility's

purchased power or procurement of fuel. Recovery of prudently incurred costs

expended on these items allows a regulated utility to serve its native load

customers in a reliable manner while maintaining its financial integrity or

strength. Since the costs of purchased power and fuel are both significant

components of a regulated utility's operations as well as extremely variable over

time, debt and equity investers consider the risks underlying these factors in their

determinations as to whether to provide funding and upon what terns within a

particular jurisdiction. I explain why I believe that the recovery of costs of



purchased power and fuel procurement are best dealt with through a pass-through

mechanism so as to achieve the aims I have outlined above.

Finally, drawing upon my experience as Group Head of Fitch's utility

ratings practice, I respond to Ms. Jaress' discussion about rating agency

processes I do not believe that she fully details the nature of the contingent credit

rating process through which a rating agency considers a utility's hypothetical

fact situation, and the manner in which rating agencies factor in the likelihood of

that fact pattern actually occur ng. Within this rebuttal testimony, Twill attempt

to explain that process with greater clarity.

111. CREDIT RATINGS

11 Q- WHAT CREDIT RATINGS DOES APS CURRENTLY HOLD?

APS' current Fitch ratings for senior unsecured debt are "BBB+", with a Negative

ratings outlook.' Moody's senior unsecured credit ratings for APS are the same

as those of Fitch: "Baal", with a Negative outlook. S&P's senior unsecured

ratings are one notch lower at "BBB". On March 19, 2004, S&P revised APS '

. 2 . . 44 . .
outlook to Negative from Stable , noting that the outlook revlslon reflects

concern that consolidated financial metrics may weaken over the intermediate

APS will be eliminating its senior secured (mortgage) debt within the next two months and its senior
secured rating of "A-" / "AS" will be terminated. When that occurs, the most senior debt rating will be the
senior unsecured ratings listed above.

Generally, an outlook notation indicates the possible direction in which a rating may move over the
intermediate to longer term with "Positive" indicating that a rating may be raised, "Negative" indicating
that it may be lowered, "Stable" showing it is unlikely to change, and "Developing" showing that a rating
may be raised or lowered

7
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tern" with the "pending general rate case [as] the critical immediate credit

The ratings designations for APS by all three rating agencies equate to

mid-to-low quality investment-grade debt

5 Q- PLEASE GENERALLY DESCRIBE THE CREDIT RATINGS PRDCESS

Credit ratings reflect a credit rating agency's independent judgment of the

general creditworthiness of an obligor or the creditworthiness of a specific debt

instrument. While credit ratings are important to both debt and equity investors

for a variety of reasons, their most important purpose is to communicate to

investors the credit strength of a company or the underlying credit qualityof a

particular debt security issued by that company

Credit rating determinations are made through a committee process

involving individuals with knowledge of a company, its industry, and its

regulatory environment. Rating designations of both Fitch and Standard &

Poor's ("S&P") have "BBB-" as the lowest investment-grade rating and "BB+

as the highest non-investment-grade rating. Comparable rating designations of

Moody's Investors Service ("Moody's") are "Baan" and 44Ba1977 respectively. (I

explain in Section IV below the consequences of a utility's credit ratings falling

into non-investment-grade status.)

Corporate credit ratings analysis considers both qualitative and

quantitative factors to assess the financial and business risks of fixed-income

Outlook on Arizona Public Service Co. and Pinnacle West to Negative, Ratings Affinned," S&P press
release. March 19. 2004



1 issuers. A credit rating is an indication of an issuer's ability to service its debt,

2 both principal and interest, on a timely basis. It also at times incorporates some

3 consideration of ultimate recovery of investment in case of default or insolvency.

4 Q. PLEASE DESCRIBE THE QUANTITATIVE FACTORS USED BY THE

5 RATING AGENCIES.

6 Financial performance as measured by historical results and financial projections

7 continues to be a very important element in credit rating analysis. Credit rating

8 agencies and fixed-income analysts utilize analytical ratios to understand the

9 credit profile of a utility. These include:

10 1) interest protection measures:

11 a) Earnings Before Interest and Taxes ["EBIT", also known as Pretax

12 Income] / Interest Expense, and

13 b) Earnings Before Interest, Taxes, Depreciation and Amortization

14 ["EBITDA"] / Interest Expense,

15 2) cash How measures:

16 a) Cash from Operations ["CFO", or at SCALP, Funds from Operations or

17 "FFO"](Before Interest Expense) / Interest Expense,

18 b) Net Cash from Operations (after dividends)[also known as Internal

19 Cash] / Capital Expenditures; and

20 c) Cash from Operations [or FFO]/ Total Debt,

21 3) and debt leverage measures:

22 a) Total Debt [Long-term and Shomterm plus current maturities of long-

23 term debt plus capitalized lease obligations] / Total Capital; and

r

A.

9



1 b) Total Debt / EBITDA.

2 The rating agencies may adjust these ratios to reflect imputed debt and interest-

3 like fixed charges flowing from purchased power contracts and certain other off~

4 balance sheet obligations.

5 These measures allow a credit rating agency to track over time a

6 company's operations, competitive position, and ability to secure funding for

7 necessary purposes v

8 Q- AND PLEASE DESCRIBE THE QUALITATIVE FACTORS.

9 The most important qualitative factors include regulation, management and

10 business strategy, and access to energy, gas and fuel supply with recovery of

11 associated costs.

12 Q- CAN YOU SHARE YOUR THOUGHTS ON THE IMPQRTANCE OF

13 "REGULATION" WITHIN THE CREDIT RATINGS PROCESS?

14 Yes. Regulation is a key factor in assessing the credit profile of a utility because

15 a state public utility commission determines rate levels (recoverableexpenses

16 including depreciation and operations and maintenance, fuel cost recovery, and

17 return on investment) and the terms and conditionsof service.

18 Since the announcement of California's restructuring plan in 1994,

19 regulation has become an even more iMportant variable as the nature of a utility's

20 responsibilities in providing energy services to customers has undergone dramatic

21 change. In some states, industry restructuring was the result of plans formulated

22 by the state legislature. In other states (including Arizona), the regulators, rather

23 than the legislators, have determined the nature and pace of restructuring.

A.

A.

10



1 Under restructuring plans, utilities have been directed to foster the

2 development of competitive alternatives to the services they provide, materially

3 scale down their operations for certain functions, often including divestiture of

4 generation, while at the same time, retaining what is commonly referred to as the

5 provider of last resort ("POLR") responsibility. As the POLR, a utility bears the

6 ultimate responsibility to serve all of the customers in its service territory in the

7 event of intermittent defaults or pemnanent failures by competitive suppliers to

8 reliably discharge their responsibilities. Although credit rating agencies factor

9 the structure and manner of implementation of these plans into utility credit

10 profiles, it is difficult at this point in the restructuring evolution to assess the full

11 import of risks associated with POLR responsibilities, especially on a utility-

.12 specific basis.

13 This situation thus affects utility investment decisions because, before

14 major energy investors will be willing to put forward substantial sums of money,

15 they will want to gain comfort that regulators understand the economic

16 requirements and the financial and operational risks of a rapidly evolving industry

17 and that their decision-maldng will be fair and will have a significant degree of

18 predictability.

19 For these reasons, rating agencies look for the consistent application of

20 sound economic regulatory principles by the commissions. If a regulatory body

21 were to encourage a company tO make investments based upon an expectation of

22 the opportunity to earn a reasonable return, and then did not apply regulatory

23 principles in a manner consistent with such expectations, investor interest in

11



I

1 providing funds to such utility would decline, debt ratings would likely suffer, and

2 the utility's cost of capital would increase.

3 The importance of regulation to credit quality has been a longstanding

4 view of rating agencies. Most recently in January 2004, S&P wrote that "the

5 regulation of public utilities is the defining element of the industry and is often the

6 determining factor in the ratings of a uti1ity."4 A few months earlier in a

7 presentation at a National Association of Regulatory Utility Commissioners

8 Meeting, S&P highlighted why regulation is a key part of the ratings process:

9 "The safety net of regulatory oversight provides credit strength by enabling utility

10 companies to carry higher debt balances and realize less cash flow protection

11 measures than their comparably rated industrial counte1*pa;t'ts."5 S&P has also

12 stated that "[w]hen examining the quality of regulation, [S&P] factors in what

13 level of support the utility might get in times of distress, when its needs are most

14 796 7 - - - .acute. Moody s holds a conslstent vlew, noting that the degree to whlch

15 regulators support their utilities can make a difference in the level of their ratings:

16 "transmission and distribution company ratings are likely to remain diverse based

17 on the level of support provided by the appreciate regulator.

18 Thus, specific issues analyzed in an assessment of regulation include

19 regulatory consistency with past commission policies and practices, regulatory

20 independence or insulation from the political process, professionalism in the sense

21 of the appointment or election of high-quality professionals with relevant

4

5

6

7

1998.

"A Fresh Look at U.S. Utility Regulation," S&P Research, January 29, 2004.
Presentation of Suzanne Smith, Director, S&P, NARUC Meeting, Columbus, Ohio, September 15, 2003.
"Regulation and Credit Quality in the U.S. Utility Sector," S&P Research, January 30, 2003.
"Credit Risks of U.S. Investor-Owned Electric Utilities," Moody's Global Credit Research, September

12



1 backgrounds, the ability to fairly balance the competing interests of customers

2 and utility investors in setting rates and regulatory policies, including prudence

3 determinations, sound economic decisions that recognize the necessity of new

4 investments to maintain quality infrastructure to enable the utility to maintain

5 high quality, safe, and reliable service to its customers, regulatory policies that

6 recognize that a financially-strong utility can better meet the risks and challenges

7 of today's industry environment, and consideration of any jurisdictional division

8 of authority between a state commission and the Federal Energy Regulatory

9 Commission .

10 Q. NEXT, YOU MENTIONED MANAGEMENT AND BUSINESS

11 STRATEGY. PLEASE DESCRIBE THAT FACTCR.

12 An assessment of quality and depth of management personnel is made and

13 consideration is given as to how a company's strategic plans and risk profile fit

14 within its overall business and local regulatory environment, as well as how

15 effective management is at implementing those plans. This includes

16 consideration of management's ability to interact with regulators and executive

17 and legislative branch officeholders in a way that allows the company to carry out

18 its operations effectively and efficiently for the benefit of its key constituencies,

19 including small and large customers and shareholders. Moreover, in view of the

20 volatile environment within the utility sector at this time, an assessment is made

21 of the utility's capability to respond to extraordinary occurrences, including

22 events outside management's control.

23 Q- WHAT ABOUT ACCESS TO ENERGY, GAS AND FUEL SUPPLY WITH

A.
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1 RECOVERY UF ASSDCIATED COSTS?

2 Access to secure and reasonab1y~priced sources of energy and gas is a key factor

3 for a utility. Although rating agencies attempt to evaluate utility plans for

4 fulfilling the POLR role, uncertainty of the long-term nature of a utility's POLR

5 responsibilities and the use of the utility's credit to backstop other players, makes

6 it difficult to fully appreciate the risks that utilities face, especially risks that may

7 be unique to individual utilities because of the nature of their service territories.

8 Equally important are the extent to which the utility recovers its costs of

9 fulfilling the POLR role, the mechanisms for timely recovery, and the level of

10 confidence that investors have that the state commissions will stand behind the

11 established recovery methodology, even under potentially difficult circumstances,

12 such as market volatility and increasing prices.

13 Q- WHAT ROLE, IF ANY, DO A UTILITY'S RATES PLAY IN CREDIT

14 RATING ANALYSIS?

15 Consideration of rate levels is part of ratings analysis. An assessment is made of

16 the adequacy of rate levels to meet costs and provide a fair investor return ,

17 especially when political pressure exists seeldng to hold down rates. The return

18 on equity granted through rates must be sufficient to generate the cash How, along

19 with other sources, to meet ratings criteria. In addition, where customer choice is

20 permitted, the competitiveness of rate levels as they relate to a utility's ability to

21 maintain its core customer base is a further ratings factor.

22 Q. WHY IS RETURN on EQUITY OF CONSEQUENCE TO INVESTORS IN

23 DEBT SECURITIES?

14
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The existence of equity in a utility capital structure provides the company with the

capacity to tolerate the nominal ups and downs that come with operational business

risks, while also providing a cushion to a company's lenders and bondholders

(fixed-income investors). Fixed-income investors look to the earnings of

shareholders as an additional margin available for the payment of interest and

principal under adverse business circumstances.

7 Q- THE S&P CREDIT RATING PROCESS UTILIZES, TO A DEGREE,

PUBLICLY-STATED ANALYTICAL STANDARDS. CAN YOU EXPLAIN

THE S&P METHODOLOGY?

As pan of S&P's utility credit rating process, S&P arrives at a "Business Profile"

designation that it considers in concert with S&P "Utility Financial Targets.39

S&P's Utility Financial Targets, which are quantitative ratios, differ depending

upon a utility's Business Profile rating. The weaker the Business Profile

designation, the stronger the Financial Targets must be to obtain an investment-

grade rating. S&P published its Utility Financial Targets in June 1999 to assist

analysts and investors in analyzing its credit rating methodology (Attachment

SMF-IRB). These targets remain valid today.

18 Q. WHAT DOES S&P'S BUSINESS PRGFILE DESIGNATION REFLECT?

The Business Profile designation reflects S&P's assessment of qualitative factors

such as regulation, markets, operations, competitiveness, and management. This

designation is on a scale of '1' (meaning very strong) to '10' (meaning very

weak). Designations of 1 and 2 indicate "Well Above Average" business

position, 3 and 4 indicate "Above Averaged', 5 and 6 indicate "Average", 7 and 8-

15

I'll



indicate "Below Average", and 9 and 10 indicate "Well Below Average.97

2 Q. GENERALLY, WHAT BUSINESS PROFILES APPLY TO UTILITIES?

3 A. Distribution and transmission companies usually have Business Profile ratings of

'2' through '4.' Power generation and energy trading companies with significant

commodity price risks usually have Business Profile ratings of '7' through '9.9

Vertically-integrated utilities usually have Business Profile ratings in the middle

of the scale, in the '4' to '6' range. Last week, S&P lowered the Business Profile

of APS, which is considered a vertically-integrated utility, to a '5' from a '4.'8

9 Q- WHY IS S&P'S METHODOLOGY MEANINGFUL TO YOU?

I believe that S&P's methodology helps facilitate a general understanding of how

a credit rating agency conies Out the process of formulating a rating and the

factors that go into a credit rating determination.

Iv. CREDIT RATING ANALYSIS OF APS

14 Q- YOU EARLIER REFERRED TO APS' CREDIT RATINGS AS

EQUATING TO MID-TO-LOW QUALITY INVESTMENT-GRADE

DEBT? WHAT RATING CATEGGRIES DO YOU MEAN WHEN YOU

USE THIS DESCRIPTICN?

I am referring to long-term credit ratings in the "BBB" category. Within the

"BBB" category, differentiations are made between "BBB+"/"BBB"/and "BBB-".

"BBB-" is the lowest rating an issuer can be assigned without falling below

investment grade into "junk bond" status. Moody's comparable rating scale uses

"Baal", "Baan", and "Baan", the lowest investment-grade rating.

8 See S&P's "Utilities & Perspectives," March 29, 2004.
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1 Q- IN YOUR OPINION, DO RETAIL CUSTOMERS BENEFIT FROM

2 UTILITY DEBT RATED AS AT LEAST MID-TO-LOW QUALITY

3 INVESTMENT-GRADE DEBT?

4 Yes, but let me first focus on mid-quality investment-grade debt at the "BBB+"

5 level. The benefit to customers is that a utility with debt having at least a mid-

6 quality investment-grade rating is able to raise debt capital when needed to fund

7 infrastructure requirements necessary to meet growth in customer demand, and

8 can refinance maturing debt on more reasonable terms than a lower credit quality

9 utility. This is especially true when volatility in the energy/utility sector (like we

10 have experienced during the past few years) has tightened up liquidity within the

11 debt market. Moreover, the ability to access the debt market when needed is

12 important because if a company needs to expand or upgrade its generation,

13 transmission or distribution infrastructure to maintain system reliability or

14 undertake construction projects for environmental compliance, debt funding is an

15 advantageous source of capital as it is typically more economical than equity

16 financing. As ratings trend down to the lowest-quality investment-grade level of

17 "BBB-", the utility industry's current unsettled state neutralizes many of benefits I

18 have described above.

19 I believe that APS' long-term debt ratings should be no lower than their

20 current level - and indeed, over time, have the opportunity to solidify in the "A"

21 category so that the company will be able to function appropriately within the

22 existing volatile credit environment affecting the entire utility sector.

17
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1 Q- WHAT ARE somE OF THE CONSEQUENCES OF A UTILITY'S

CREDIT RATING FALLING BELOW INVESTMENT-GRADE

Therewould be a marked change in the investor profile for that utility. Major

utility investors such as insurance companies and pension funds operate under

legal restrictions that severely limit their ability to invest in below investment-

grade debt instruments, or "junk bonds." Mutual funds could also be affected

based upon what a particular fund has communicated to investors as to its

investment profile. Moreover, a utility with a "junk bond" rating would likely

have to post bond or put up cash as collateral in various contracts (such as for

energy supply) or to meet certain regulatory commitments (such as Independent

System Operator agreements or environmental remediation requirements). This,

of course, would come at a time when access to a utility's existing credit facilities

likely would be limited by the financial institutions previously providing the

assistance. Finally, a utility with below investment-grade status would be

severely limited in its ability to access the commercial paper (short-term debt)

market, if it can access it at all. Commercial paper is a key source of funding for

utilities, most of which have revenues that vary substantially depending upon the

time of year, and loss of access to that market can severely impair financial

21 Q- PLEASE EXPLAIN THE STEPS YOU T0()K TO ASSESS THE

POTENTIAL CREDIT RATING IMPACT FOR APS AS A RESULT OF

THIS RATE PROCEEDING?

18
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I requested from the Company two financial forecasts: one using the financial

information from the APS June 2003 filing and laying the Commission Staff

recommendation onto that forecast, and a second one doing the same thing with

the RUCO recommendation. Shave prepared a spreadsheet for 2005 with

financial data I extracted from the Company's two forecasts, adjusted for the Palo

Verde 2 1ease9 (See Attachment SMF-ZRB). (I focused on 2005 because it

represents the first full year of forecasted results, based upon the likely timing of a

final order in this proceeding; and thus would be more indicative of APS '

financial profile on a going forward basis.) Shave Sufilized that data in the analysis

that follows, indicating the likely credit rating impacts under both the

Commission Staff position and the RUCO case.

12 Q. PLEASE DESCRIBE THE RESULTS OF YOUR ANALYSIS.

Using the Commission Staff position, I found that APS' credit ratings would in all

likelihood fall several notches to below investment~grade quality. Operating

EBIT (pretax) interest coverage at 1.9lx falls well below investment-grade status

in 2005. Cashflow interest coverage (2.83x), EBITDA/Interest (3.46x), and Total

Debt/EBITDA (4.35x) slide below the investment-grade/non-investment-grade

dividing line by 2005. Similarly; neither Debt leverage at the 61.6% level nor

Internal Cash to Capital Expenditures (CAPEX) declining to 49% by 2005 would

be consistent with continuing investment-grade status. This latter measure is

especially troubling for a utility like APS that has to make ongoing significant

capital expenditures to ensure continued reliable service in one of the fastest-

As explained earlier, rating agencies often impute debt and interest to reflect certain off-balance sheet
obligations including long-terrn leases.

1 9
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1 growing regions in the country. In sum, forecasts under the Commission Staff

2 case do not point to APS being able to maintain investment-grade ratings once

3 this proceeding has concluded. (See, for example, S&P's recent statement: "[I]f

4 implemented by the [Arizona Corporation Commission], the [Commission Staff]

5 recommendations could result in negative rating actions...Such recommendations

6 represent a significant departure from the direction indicated by the [Commission]

7 in recent decisions that have supported APS' credit quality," and similar

8 sentiments from Moody's: "To the extent that the prospects for a constructive

9 resolution to the rate case diminish, the ratings of PWCC [and] APS...cou1d be

10 placed under review for downgrade.>=10)

11 The results under the RUCO case, while slightly less onerous, still point

12 toward APS losing its investment-grade status. Pretax interest coverage of 2.12x

13 drops below investment-grade level in 2005, while EBITDA/Intefest of 3.92x

14 remains above the threshold through that year. However, Debt leverage of 60.6%

15 is not supportive of investment-grade status E11'1d, while Cashflow interest

16 coverage of 3.09x is at the investment-grade threshold, Total Debt/EBITDA

17 (3.84x) and Internal Cash to CAPEX (at 59%) both fall below the borderline into

18 non-investment-grade status. I believe that adoption of the RUCO case would,

19 like the results from the Commission Staff case, lead to below investment-grade

20 determinations from the rating agencies.

21 Q. PLEASE SUMMARIZE YOUR CONCLUSIONS REGARDING THE

22 CREDIT IMPLICATIONS OF YOUR ANALYSIS.

10 "Arizona Public Service Rating Unaffected by Adverse ACC Staff Recommendations," S&P press
release, February 4, 2004, "Moody's Changes the Rating Outlook to Negative From Stable for the Debt of
Pinnacle West and Arizona Public Service Co.," Moody's press release, February 12, 2004.
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1 If the Commission were to adopt either the Commission Staff position or RUCO's

2 case, APS' credit ratings would suffer a multi-notch downgrade and I do not see

3 how the Company could maintain its investment-grade status. If such severe

4 downgrades were to occur, APS' access to the already tightening capital markets

5 would become more restricted, increasing its cost of capital and limiting its

6 financial flexibility. The situation created by such a scenario would have a

7 negative impact on both customers, in the form of higher capital costs translating

8 into higher rates, and investors, through the loss in value of equity and debt

9 holdings.

10 Q- DID YOU ALSO UTILIZE THE S&P1V[ETHODOLOGY TO

11 SUPPLEMENT YOUR FINDINGS?

12 I did and I found that the S&P methodology corroborated my analytical findings,

13 Specifically, I used S8cP's current Business Risk Profile of a '5' for APS and

14 compared that ranldng to S&P's Utility Financial Targets Matrix using the results

15 of the financial forecasts assuming adoption of either the Commission Staff case

16 or the RUCO case. (See Attachment SMF-ZRB).

17 Under the Commission Staff case, APS' forecasted Funds from Operations

18 ("FFO") / Total Debt ratio of 12.2% in 2005 would place the Company well

19 below investment-grade, at the mid-to-high end of the 'B' category. Debt

20 leverage of 61.6% is similarly below investment-grade level, in the low 'BB'

21 range. Pretax (EBIT) interest coverage of 1.91x, is also below investment-grade,

22 at the rMd-'BB' level. FPO interest coverage of 2.83x in 2005 shows the most

23 strength of any of the measures, but also falls below investment-grade at the high-

A.

A.
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1 'BB' level. Clearly, these measures are in no way consistent with APS' current

2 ratings. Rather, a multi-notch downgrade, bringing the ratings below investment-

3 grade, would, in my mind, be the certain outcome.

4 The RUCO case offers results only marginally better. FFO to Total Debt

5 of 13.9% resides in the 'B' category and Debt leverage of 60.6% is consistent

6 with below investment-grade ratings in the 'BB' category. While FFO interest

7 coverage of 3.09x would remain within the low end of the 'BBB' category, Pretax

8 interest coverage of 2.12x would be below investment-grade level by 2005. My

9 conclusion is that a multi-notch downgrade would be likely into the non-

10 investment-grade 'BB' category.

11 In sum, the results under either of the scenarios discussed above would not

12 be consistent in any manner with APS' current 'BBB+' ('BBB' for S&P) senior

13 unsecured credit ratings. Taken overall, I believe that Commission adoption of

14 either the Commission Staff case or the RUCO position would lead to non-

15 investment-grade credit ratings for APS.

16 Q- IN GENERAL, WOULD A CREDIT RATING AGENCY ACT ON A

17 COI\IPANY'S POTENTIAL DOWNGRADE IMMEDIATELY UPON

18 ISSUANCE OF A REGULATORY ORDER THAT FORETELLS OF

19 LIKELY DETERIORATION, OR WOULD IT WAIT UNTIL THE

20 DETERIORATION IS EVIDENT IN THE COMPANY'S FINANCIAL

21 STATEMENTS?

22 Credit ratings are based on prospective financials. As such, as soon as the final

23 Commission order is issued, the credit rating agencies would analyze the likely

A.
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financial impacts and provide the Company with an immediate opportunity to

provide additional relevant information that should be considered. A rating

change, if warranted, would follow shortly thereafter.

I should note that the financial problems faced by California's utilities
|

starting almost four years ago, the catastrophe surrounding Enron two-and-a-half

years ago, and the financial turmoil experienced by most of the non-regulated

and regulated energy companies during the recent past have altered the views of

rating agencies and investors with regard to the utility sector. I was still at Fitch

and involved in the policy-setting process when the firm stated its view in March

2002 that "[c]redit markets have become more volatile, as have the ratings of

corporate bonds at all levels of the credit spectrum."H Since the Fitch statement

was made, the three major credit rating agencies have tightened up their credit

oversight even more. Acceptable debt leverage percentages (total debt divided

by total capitalization) are lower now than a couple Qr years ago, and the rating

agencies have been more aggressive in sending signals to investors with regard to

risks and uncertainties affecting a particular utility's credit profile.

What would have previously resulted, at most, in a warning press release

with no change in ratings outlook now can result in an outlook change or even

issuance of a ratings watch. Indeed, issues that would have previously led to an

outlook change or ratings watch today would more likely result in an immediate

rating downgrade. For example, in 2000, S&P downgraded 65 utility holding

companies and subsidiaries, versus 20 upgrades. The trend continued in 2001

with 81 downgrades and 29 upgrades, and in 2002 with 182 and 15, respectively.

Comment on Market Volatility and Credit Ratings," FitchRatings press release, March 6, 2002.
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1 In 2003, the numbers ran 139 downgrades to 8 upgrades. Moreover, in some

2 cases, most notably Pacific Gas and Electric Co. and Southern California Edison

3 Co., there have been virtually unprecedented multiple-notch downgrades

4 reflecting an explosion of increased risks and negative results that had never been

5 contemplated. Other companies suffering such multiple-notch downgrades

6 include Sierra Pacific Power, Public Service Electric and Gas, Tampa Electric,

7 Norther States Power and Baltimore Gas BL Electric.12

8 Further, it is important to emphasize that within the current volatile

9 investment climate, it is far easier for a utility's ratings to slip down due to a

10 financial "ding" than for that same utility to regain its earlier status once the

11 deficiency has been remedied. For that reason, I do not believe that any

12 weakening of APS' credit profile now could, if the Commission changed its mind,

13 be easily remedied in the Company's next rate proceeding. My advice to utility

14 companies, investors and regulators alike is that nothing should be taken for

15 granted in the current foiled investing environment.

16 Indeed, S&P recently reaffirmed its cautious view of the utility sector,

17 stating that it "is not seeing much fundamental improvement in companies'

18 financial condition...Basica11y, the strategy of borrowers and lenders appears to

19
, _ . . . . , ,,1

be to nae out thls dlfflcult period and walt for the energy markets to improve. 3

20 Within this more volatile environment, any key issue or concern -- such as rate-

21 setting policies that shake investor confidence ..... will be closely scrutinized by

12 See "U.S. Utilities' Ratings Decline Continued in 2003, but Pace Slows," S&P press release, January 29,
2004 ("The U.S. investor-owned utility industry (electric, gas, pipeline, and water companies) continued its
downward credit slide that began in early 2000....")
13 "Downgrades Continue to Dominate US Utility Rating Actions in Third Quarter," S&P press release,
October 16, 2003_
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1 investors and will influence their decision as to whether to invest their funds

2 within a particular regulatory junlsdiction.

3 Q. ASIDE FROM THE EFFECTS ON APS' FINANCIAL CONDITION AND

4 CREDIT RATIOS, DO YOU FORESEE ANY OTHER POTENTIAL

5 ADVERSE CREDIT IMPLICATIQNS RESULTING FROM AN ADVERSE

6 DETERMINATION BY THE COIVHVIISSION FOR APS IN THIS

7 PROCEEDING?

8 As I previously explained, an irnponant element of the credit evaluation of

9 electric utilities is an assessment of regulation. Currency, Arizona is viewed by

10 the financial community as being in the lower tier of state regulators. For this

11 reason, credit rating analysts will closely monitor this proceeding to see whether

12 an improving trend becomes evident. However, if the Commission were to deny

13 appropriate rate relief, the rating agencies would make an assessment of the

14

15

reasons for the decision and determine whether they supported the maintaining of

their current view. A continuing negative assessment of Arizona regulation could

16 have unfavorable credit rating implications, not only for APS, but potentially for

17 all utilities subject to the rate malting authority of the Commission .

18

19 v. PURCHASED POWER AND FUEL COST RECOVERY

20 Q- IN ITS ORDER OF NOVEMBER 4, 2003, THE COMMISSION ADOPTED

21 A POWER SUPPLY ADJUSTER BUT LEFT TO THIS PROCEEDING A

22 FINAL DECISION ON WHETHER TO HAVE SUCH AN ADJUSTMENT

23 MECHANISM AND, IF so, THE CONDITIONS UNDER WHICH SUCH A

A.
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MECHANISM WOULD OPERATE. COULD YOU PROVIDE SOME

BACKGROUND ON THE ISSUE OF PURCHASED POWER AND FUEL

COST RECOVERY?

Yes. Virtually every electric utility has a need for both the procurement of fuel to

fire its power plants and purchased power to deal with the peaks and valleys of

electricity supply needed to serve its core regulated customers. Both utilities and

regulators agree that overbuilding weald place too large a financial burden on

regulated customers while a paucity of internal electricity supply would

jeopardize the ongoing ability tO provide reliable utility service to those Same

customers. Purchased power helps to fill the gap between a regulated utility's

internal generation capacity and the fluctuating needs of its core customers.

12 Q. PLEASE EXPLAIN WHY THE CONCEPT OF A POWER SUPPLY AND)

FUEL ADJUSTMENT MECHANISM IS APPROPRIATE WITHIN THE

CONTEXT OF A REGULATED UTILITY AND WHY THE FINANCIAL

COMMUNITY FINDS IT ATTRACTIVE.

When I served as chairman of the Michigan Public Service Commission, each

year we went through proceedings for each utility to set a plan for their proposed

fuel procurement and power purchases from third-party providers. The plan the

MPSC approved served as a before-the-fact prudence finding to provide guidance

to a utility as it dealt with these issues as the year went on. At the conclusion of

the plan year, a reconciliation proceeding compared actual results with the

approved plan and made prudence findings on any differences that existed. The

26
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1 goal throughout both processes was to assist utilities to prudently manage their

2 fuel procurement and purchased power needs.

3 While every state does not have the same fuel and purchased power cost

4 recovery mechanisms used in Michigan, consideration of fuel costs in a manner

5 that lowers uncertainty and risk represents the mainstream position on this issue

6 across the United States Accordingly, the financial community relies on the

7 presence of such adjustment mechanisms to protect investors from the variability

8 .of fuel and purchased power costs that can have a substantial impact on the credit

9 profile of a utility, even when prudently managed. These mechanisms mitigate a

10 portion of the risk and uncertainty related to the day-to-day management of a

11 regulated utility's operations. Conversely, the absence of such protection is

12 factored into a utility's credit profile as a negative element.

13 Q. HOW IMPORTANT DO YOU VIEW SUCH FINANCIAL PROTECTION

14 TO BE WITHIN THE CURRENT UTILITY ENVIRONMENT?

15 I view it as very important. The financial problems faced by California's

16 utilities, the catastrophe involving Enron, and the financial harm recently

17 experienced by most of the unregulated and regulated energy companies in the

18 U.S. has altered the views of rating agencies and investors with regard to the

19 utility sector. I noted above Fitch's view in March 2002 that "[c]redit markets

20 have become more volatile, as have the ratings of corporate bonds at all levels of

21 the credit spectrum." Financial conditions wtthin the utility industry continued to

22 get worse after that date. (See, for example, the downgrade versus upgrade

23 distribution for 2000-2003 in Section W above.)

A.
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Thus, we have seen the three major credit rating agencies tighten up their

credit oversight even more. Acceptable debt leverage percentages (total debt

divided by total capital) are lower now than in the recent past, and the rating

agencies have been more aggressive in sending signals to investors with regard to

risks and uncertainties affecting a particular utility's credit profile. Issues that

would have previously led to an outlook change or ratings watch today would

more likely result in an immediate rating downgrade

Notably, S&P stated in November 2002 its opinion concerning the

importance of electric utilities having the opportunity to recover fuel and

purchased power expenses

When assessing the importance of productive regulation to the credit
strength of an electric utility, something to consider is the means by which
the utility can expect to recover variable expenses, particularly fuel and
purchased-power expenses, which have highly erratic unit costs. Recent
and in some cases, extreme volatility in the U.S. wholesale electricity
markets, as well as in the natural gas markets, underscores this
importance. It is no coincidence that utilities with stronger fuel and power
cost recovery mechanisms typically enjoy loftier credit ratings

19 Q- DO YOU HAVE A RECOMMENDATION WITH REGARD TO HOW

THE COMMISSION Sl-IQULD TREAT APS' REQUEST IN THIS

PROCEEDING FOR ADOPTION OF A PURCHASED POWER AND

FUEL ADJUSTMENT MECHANISM?

I do. I believe that adoption of a purchased power and fuel adjustment

mechanism is fair to APS, its customers, and investors. An adjustment

mechanism would help APS provide electricity to meet growing core customer

demand in a reliable and expeditious manner. I believe that the mechanism

Constructive Regulation for U.S. Utilities is More Important Than Ever," S&P Research, November 14
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attempts to deal with the costs of purchased power and fuel, which can vary year-

to-year and which can represent a considerable financial outlay, on a consistent

basis, without need for reruning regulatory proceedings that are time-consuming,

costly, and, significantly, create uncertainty within the financial community.

It is more important than ever that the Commission provide rate treatment

sufficient to allow APS to provide reliable service to its customers, to have an

opportunity to cam a fair return for its investors, and to be able to attract

investment from both debt and equity investors going forward. Recovery of

prudently incurred purchased power and fuel costs through an adj vestment

mechanism works toward this result and thus is wholly appropriate within APS '

current setting. I encourage the CommissiQn's approval of APS' requested

adoption of a purchased power and fuel adjustment mechanism. Indeed, to go in

the opposite direction of undoing approval for the previously-authorized

purchased power adjustment mechanism, prior to its effective date, would send a

very negative message to the financial community during these times of

escalating and unstable natural gas and purchased power prices.

VI. CONTINGENT CREDIT RATINGS

19 Q. BASED UPON YOUR EXPERIENCE AS GROUP HEAD OF THE FITCH

UTILITY RATINGS PRACTICE, ARE YOU FAMILIAR WITH THE

CONCEPT OF CONTINGENT CREDIT RATINGS?

Yes I am. Contingent credit ratings, or conditional credit ratings, represent

potential credit rating actions that might be taken depending upon whether certain

events occur or whether certain conditions are met. Companies within the utility

29
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industry, as well as other corporate sectors, at times seek guidance from a credit

rating agency in advance of taldng a major strategic step, such as a merger or

restructuring. Indeed, the Process is also applicable to virtually any potential

eventuality where the range of financial impacts are predictable, such as possible

settlement of a class action lawsuit or the pending announcement of approval or

rejection of a new drug by the U.S. Food and Drug Administration. As would be

expected, sometimes the advice company management receives leads them to
I

alter their strategy, including taldng steps to mitigate any downside credit quality

10 Q- CAN A COMPANY ISSUE DEBT USING A CONTINGENT CREDIT

13 Q- IS A CONTINGENT CREDIT RATING A GUARANTEE OR EVEN AN

ASSURANCE OF FUTURE RATING ACTION IF THE ENVISIONED

EVENTS OR c0nD1T10ns HAPPEN?

No. A contingent credit rating does not represent a guarantee that a certain rating

action will follow. What it does do is provide early guidance to a company prior

to its taking an irrevocable strategic step that likely would have consequences,

either positive or negative for its existing credit ratings. think S&P's testimony

before the U.S. Securities and Exchange Commission on November 15, 2002,

illustrates this point:

It is common during the credit rating process and ongoing surveillance
for companies to provide Standard & Poor's with non-public information,
such as budgets and forecasts, financial statements on a stand-alone basis,
internal capital allocation schedules, contingent risks analyses and
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1

2

3

4

5

information relating to new fnancings, acquisitions, dispositions and
restructurings. Standard & Poor's has a strict policy of keeping such
information confidential." (Emphasis supplied.)15

HAVE YOU REVIEWED THE TESTIMONY OF COMMISSION STAFF

6 WITNESS LINDA JARESS TO THE EFFECT THAT DRAFT

7 CONTRACTS WERE SUPPLIED BY PINNACLE WEST ENERGY

8 C0RP0RAT10N TO UNE OR MORE OF THE THREE MAJOR CREDIT

9 RATING AGENCIES IN EARLY 2001?

10 Yes I have.

11 Q. WOULD THE SHARING OF SUCH DRAFT CONTRACTS BE

12 CONSISTENT WITH THE CONCEPT OF A POTENTIAL ISSUER OF

13 DEBT SECURITIES SEEKING EARLY GUIDANCE AS TO HOW

14 THOSE CONTRACTS MIGHT AFFECT ITS CREDIT RATINGS?

15 Yes it would. As I described above, it would represent an example of an issuer

16 sharing with the credit rating agencies a scenario that might occur and gaining

17 insights from the agencies about the potential rating impacts if the circumstances

18 actually did occur.

19 Q- IF SUCH DRAFT CONTRACTS WERE SHARED WITH THE CREDIT

20 RATING AGENCIES, WUULD THAT PRECLUDE OTHER POTENTIAL

21 POWER SELLERS FROM APPRGACHING THOSE SAME AGENCIES

22 FOR SUCH GUIDANCE?

23 No, not at all. Indeed, if management .from another merchant plant showed up

24 with draft contracts, Fitch would have provided early guidance to them as well.

15 "Role and Function of Credit Rating Agencies in the US Securities Market," S&P Testimony to US
Securities and Exchange Commission, November 15, 2002.
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1 The fact that a rating agency might be hearing two conflicting scenarios would

2 not prevent the offering of guidance with regard to each situation, unaffected by

3 the inconsistencies between the two hypothetical situations. The agency would

4 just know for its own internal information - and would keep confidential -- that it

5 was an either-or situation. Accordingly, when the events came to pass and it

6 became ripe for determination of a final credit rating for public dissemination, the

7 credit quality benefit that would come from those energy supply contracts would

8 only be factored into the ratings of the entity that ended up with the signed copies.

9 Q. FINALLY, DO YOU BELIEVE THAT THE RATING AGENCY PRESS

10 RELEASES REFERENCED BY Ms. JARESS16 INDICATE THAT APS

11 MISLED THE AGENCIES WITH REGARD TO THE CONTRACTS?

12. No I do not. Company witnesses Jack Davis and Donald Brandt discuss in their

13 rebuttal testimony the sequence of events with regard to APS' interaction with the

14 rating agencies as they related to the competition rules existing within Arizona at

15 that time. I see the rating agency statements with regard to all-requirements

16 provision of power in 2001-2002 and 50% supply (with the other 50% subject to

17 competitive bid) in 2003-2004 as representing the agencies' assumptions and

18 expectations of what would occur, based upon the actions that APS was permitted

19 to take with regard to power supply during that four-year period.

20 Q- DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

21 Yes it does.

16 "Fitch Rates Pinnacle West Energy 'BBB+'," Fitch press release, April 9, 2001, "Pinnacle West Energy
Corp. Assigned 'BBB', Outlook is Stable," S&P press release, April 18, 2001, "Moody's Assigns Pinnacle
West Energy Company A First Time Issuer Rating of Baa2," Moody's press release, April 18, 2001.

A.
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STANDMD
&P0*OR'S

RATINESEHREET

FFO to total debt

Business position 'AA' 'A' 'BBB' 'BB' ' B'

1 20.0 16,5 16.5 12.5 12.5 7.0 <7.0

2 25.0 21.0 z1,0 16.0 16.0 10.5 .<10.5

3 31.5 26.0 26.0 20.0 20.0 14.0 14.0 9.5 9.5 4.0

4 35.5 30.5 30,5 24,5 24.5 17.5 17.5 12.0 12.0 6.0

5 40.0 33.0 33.0 27.0 27.0 20.5 20.5 15.0 15.0 7.5

6 47.0 39.0 39.0 31.0 31.0 22.0 z2.0 16.0 16.0 8.5

7 56.0 47.0 47.0 36.5 36.5 24.5 24.5 17.0 17.0 9.5

Revised Utility Group Financial Targets*
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Research :
utility Financial Targets Are Revised

Return to Regular Format

Publication date: 18-Jun-1999

Credit Analyst:
Ronald M Barons, New York (1)212-438-7662, John W Whitlock, New York (1)212-438-7678,
Scott A Beid<e, New York (1) 212-438-7663

Standard 8= Poor's has revised the four principal financial targets that it uses to analyze the credit quality of
all investor-owned electric, natural gas, and water utilities in the U.S. (see table below).

Standard & Poor's has created a single set of financial targets that can be applied across the different
utility segments. These financial measures reflect the convergence that is occurring throughout the utility
industry and the changing risk profile of the industry in general.

No rating changes will. result from establishing these new financial targets since they were developed by
integrating prior utility financial benchmarks and historical industrial medians. The new financial targets,
like the previous benchmarks, pertaintO risk-adjusted ratios that distinguish between lower-risk and
risk activities. The targets have been broadened to correspond with Standard 8t Poor's 10-point business
profile assessments. The business profile scores assess the qualitative attributes of a firm, with "1 " being
considered lowest risk and "10" highest risk. Thus, the new targetsallow for comparability on a single
scale between typically lower-risk activities, such as water operations, gas distribution, and electric
transmission, and higher-risk activities, such as merchant power generation, oil and gas exploration and
production, and energy trading and marketing. For example, a water utility, which can expect to have a
lower business risk profile than a typical integrated electric utility, will be required to meet less stringent
financial targets for any given rating category.

Funds from operations to total debt, funds from operations interest coverage, pretax interest coverage, and
total debt to total capital are the four credit-protection ratios that are an integral part of Standard & Poor's
quantitative review on the overall credit analysis of the utility sector. Standard 8. Poor's recognizes that the
nature of utilities' business strategies is changing significantly and is shifting toward higher-risk endeavors.
These undertakings bear risk characteristics that are more representative of an industrial company than a
regulated utility. Therefore, Standard & Poor's also incorporates a greater reliance on several additional
ratios in its credit analysis. These include, but are not limited to, pretax return on permanent capital, funds
from operations to current obligations, earnings before interest and taxes to total assets, net cash flow to
capital expenditures, and capital expenditures to average total capital. Additionally, further analysis of the
cash .flow coverage of all obligations (including preferred stock) is performed. Although these measures do
not have published targets, broader use of these financial ratios, combined with the four principal targets,
provides greater depth to the fundamental analysis used in the rating evaluation process.

Consistent with Standard & Poor's ratings methodology, the four published financial targets will be used
with other quantitative measures, business risk analysis, and comparative analysis of peer groupings to
determine credit ratings. The new targets are designed to assist utilities, utility affiliates, and the
investment community in assessing the relative financial strength of issuers.

http://wwwmatingsdirect.com/Apps/RD/controller/Artic1e?id=108552&type=&outputType=p1°int 10/17/02
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g 54.5 49.5 49.5 32.0 32.0 22.0 22.0 12.5

10 78.0 G0.5 50.5 39.0 39.0 28.0 28.0 17.5

FFO interest coverage

Business position 'AA' 'A' 'BBB' 'BB' .B.

1 3.1 2.6 2.6 1.9 1 .9 0.9 <0.9

2 3.9 3.3 3.3 2.5 2.5 1.5 <1.5

3 4.5 3.9 3.9 3.1 3.1 2.1 2.1 1.3 1 .3 0.5

4 5.1 4.5 4.5 3.8 3.8 2.7 2.7 1.8 1 .8 0.9

5 5_4 4.8 4_8 4.0 4.0 3.0 3.0 2.1 2.1 1.1

6 6.6 5.7 5.7 4.5 4.5 3.1 3.1 2.2 2.2 1 .2

7 8.4 7.0 7.0 5.1 5,1 3.3 3.3 2.3 2.3 1.3

8 10.2 8.3 8.3 5.9 5.9 3.5 3.5 2.4 2.4 1.5

g 9.5 7.1 7.1 4.3 4.3 2.9 2.9 1.8

10 11.3 B.6 8.6 5.3, 5.3 3.6 3.6 2.3

Pretax interest coverage

Business position 'AA' 'A' 'BBB' 'BB' 'B'

1 2.8 2.4 2.4 1.8 1.8 0.8 <0.8

2 3.4 2.9 2.9 2.3 2.3 1.3 <1.3

a 4.0 3.4 3.4 2.8 2.8 1.8 1 .8 1.1 1.1 0.3

4 4.6 4.0 4.0 3.3 3.3 2.2 2.2 1.3 1.3 0.5

5 5.0 4.3 4.3 3.5 3.5 2.4 2.4 1.5 1.5 0.6

6 6.2 5.2 5.2 4.0 4.0 2,6 2.6 1.6 1 .6 0.7

7 8.0 6.5 6.5 4.7 4.7 2.8 2.8 1.8 1.8 0.9

8 9.9 8.0 8.0 5.5 5.5 3.0 3.0 2.0 2,0 1.1

9 9.1 6.6 6.6 3.7 3.7 2.5 2.5 1 .4

10 11.1 8.4 8_4 5.0 5.0 3.3 3.3 1 .8

Total debt to total capital

Business position 'AA' ' A' 'BBB' 'BB' :Bu

1 50.5 55.0 55.0 60.5 60.5 67.5 >67.5.

2 46.5 51.0 51.0 56.5 56.5 63.5 >63.5

3 42.0 47.5 47.5 53.0 53.0 61.0 61.0 67.0 67.0 74.0

4 37.5 43.0 43.0 49.5 49.5 57,0 57.0 64.0 64.0 72.5

5 36.0 41.5 41.5 47.0 47.0 55.0 55.0 62.5 62.5 71.0

6 32.5 39.5 39.5 46,0 45.0 53.5 53.5 60.5 60.5 69.0

7 30.5 37.5 37.5 45.0 45.0 52.5 52.5 59.5 59.5 68.0

8 28.0 35.0 35.0 43.0 43.0 51.5 51.5 58.0 58.0 66.0

9 30.0 39.0 39.0 47.5 47.5 54.0 54.0 61.5

10 24.0 33.0 33.0 40.5 40.5 46.0 46.0 53.0

'As of June 1999. FFO-Funds from operations.

8 86.0 55.0 55.0 42.5 42.5 27.5 27.5 18.5 18.5 11.0

[18-Jun-1999] Utility Financial Targets Are Revised Page 2 off
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APS June 2003 Filing as Adjusted for Staff and RUCO Recommendations SMF-2RB

[$0001
with Staff Recommendation

2005

with RUCO Recommendation
2005

2,193,451
3,181,282

341,899
3,523,181
3,373,763

2,239,280
3,101,147

341,899
3,443,046
3,318,846

Common Equity
Long Term Debt
Palo Verde Lease Balance
Adjusted Long Term Debt (add PV Lease)
Averaged Adjusted Long Term Debt
Preferred Stock
Short Term Debt
Total Capitalization
Adjusted Total Capitalization

5,374,733
5,716,532

5,340,427
5,682,326

Net Income
lnoome Tax Expense
Interest Expense

121,875
80,984

189,780

149,977
97,915

186,192

Pretax Income (EBIT)
Depreciation & Amortization .
Nuclear Fuel Amortization
EBITDA
Palo Verde2 S/L Interest Payment

392.639
309,299

38,974
740,912
34,190

434,084
356,454
38,974

829,512
34,190

Cash From Operations 410,700 460,875

Common Dividends

Internal Cash

170,000
240,700

170,000
290,875

Cash Construction Expenditures (CAPEX)
Decommissioning Contributions

503,100
13,611

503,100
19,210

Internal Cash % of CAPEX
Pretax Income (EBIT)/Interest
EBITDNlnterest
Cashew Interest Coverage
Cashflowffotal Debt
Total Debt/EBITDA

49%
1.91
3.46
2.83

12.2%
4.35

59%
2.12
3.92
3.09

13.9%
3.84

% Equity
%Debt
% Preferred Stock

38.4%
61 .6%
0.0%

39.4%
60.6%
0.0%

SMF-2RB FINAL.XlS
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REBUTTAL TESTIMONY
of

THOMAS s. LaGUARDIA

1. INTRODUCTION

Q- PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

A. Thomas S. LaGuardia, 148 New Milford Road East, Bridgewater, CT 06752

Q. WHAT IS YOUR OCCUPATION?

A. I am the President of TLG Services, Inc. (TLG), an engineering and field services

company. On September 19, 2000, Energy Nuclear, Inc. acquired the stock of TLG

Services with TLG thereby becoming a wholly owned, indirect subsidiary of Energy

Corporation..As such, I am also the Vice President of Decommissioning Services for

Energy Nuclear.

Q-

A. I am responsible for the technical and business management of the engineering

consulting services offered by TLG in the areas of decontamination,

decommissioning, waste management and general engineering for nuclear and fossil-

fueled generating stadonsQ

WHAT ARE YOUR RESPONSIBILITIES WITH TLG?

Q- WHAT IS YOUR EDUCATIONAL AND PROFESSIONAL BACKGROUND?

A. I completed myBSME at Polytechnic Institute of Brooklyn in 1962 and my MSME at

the University of Connecticut in 1968. lam a registered Professional Engineer in

Connecticut (No. 10393), New Jersey (No. 38193), New York (No. 059389) and

Virginia (No. 033747). I am Board Certified as a Certified Cost Engineer (No. 1679)

by the Association for the Advancement of Cost Engineering, International (AACE).

I am a member of the National Society of Professional Engineers, American Society

of Cost Engineers, the American Nuclear Society, and the American Society of

Mechanical Engineers. I founded TLG Engineering in April 1982 and TLG Services

in 1986. I was employed by Nuclear Energy Services in Danbury, Connecticut, from

1973 until I founded TLG Engineering. Prior employment was with Gulf Nuclear

1
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Fuels Corporation (formerly United Nuclear Corporation [UNC]) and Combustion

Engineering.

2. PURPOSE OF TESTIMONY

Q- WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY IN THIS

PROCEEDING?

A. I am responding to portions of the Direct Testimony of Mr. Harold T. Judd, submitted

on behalf of the Arizona Corporation Commission Staff. In particular, I will discuss

the validity of the current site restoration assumptions for the Palo Verde site, address

several misconceptions on the practicality of reusing 40 year old structures and site

facilities, particularly without any identified future plans for the site, and show that it

is inappropriate to eliminate the funding for their disposition. I will so address the

theoretical "savings" Mr. Judd identifies as achievable from the application of a

"commercial/industrial" standard, similar to that assumed for the Seabrook site. I will

show that any such savings are unrealistic and overstated, and based on my extensive

experience with decommissioning nuclear power plants, do not include the additional

expense associated with selective decommissioning nor consider the liability of

abandoning these facilities until such time that they can be returned to service. I will

also show that Mr. Judd's recommendations are inconsistent with the past decisions

of the Commission and the requirements of the Palo Verde Owners' Participation

Agreement (PA).

3. EXPERIENCE

1

2

3
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27

28

29

30

31

Q. WHAT DECOMMISSIONING EXPERIENCE DO YOU HAVE?

My decommissioning experience began as site representative for UNC during the

Boiling Nuclear Superheater Power Station (BONUS) reactor decommissioning in

1969 and 1970. BONUS was a 17 megawatt-electric (MWe) demonstration power

reactor located in Puerto Rico, and was the largest reactor decommissioned by

entombment up to that time. The program involved extensive chemical

A.

2



decontamination of radioactive systems, selective piping and component removal,

and entombment of the reactor vessel within a massive concrete bonier. The

entombment has a design life of 125 years. My role as site representative was to act

as a technical liaison and provide project engineering and schedule management

assistance during system decontamination, component removal, vessel entombment

and facility closeout.

Following the BONUS program, I was assigned to the Elk River Reactor

decommissioning project (1970-1974). Elk River was a 20 MWe demonstration

power reactor located in Minnesota that was decommissioned by complete

dismantling. The program involved segmentation of the reactor vessel and internals

using remotely operated cutting torches, as well as the packaging, shipping and

controlled burial of the segments. Similarly, radioactive piping and components were

removed, packaged, shipped and buried. Radioactive concrete was removed by

controlled blasting. Nonradioactive concrete was demolished by wrecldng ball.

Initially, my role for UNC was consulting engineer and later lead engineerfor UNC

technical support for on-site activities.
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I was Project Engineer for the detailed engineering and planning of the Shippingport

Station Decommissioning Project from 1979 - 1982. Shippingport was a 72 MWe

light water breeder reactor located in Shippingport, Pennsylvania. In 1986, TLG,

with its joint venture partner, Cleveland Wrecldng Company (Cleveland), were

contracted by the U.S. Department of Energy (DOE) to dismantle all of the piping

and components at the plant and remove any contaminated concrete. My role for

TLG/Cleveland was Project Director, and I selected and managed an on~site project

management team to hire and supervise work crews to accomplish the dismantling.

Our work was completed and performed on schedule and within budget.

I also assisted Atomic Energy of Canada, Ltd. in 1983-84 with the detailed

engineering and planning for the decommissioning of the 238 MWe Gentilly Unit 1

3
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reactor. My role was to provide overall decommissioning consulting services and

detailed cost estimation of alternatives

TLG worked with the Northern States Power Company between 1988-89 in die

preparation of the decommissioning plan for the Pathfinder Atomic Power Plant

Pathfinder, located in Sioux Falls, S.D., was a 60 MWe reactor initially placed in a

safe storage condition (SAFSTOR) after an abbreviated operating life. TLG prepared

detailed cost, schedule, and vessel activation estimates, analyzed the reactor vessel for

use as its own shipping container, and prepared the decommissioning plan in support

of plant decommissioning

TLG continues to assist the Sacramento Municipal Utility District with the

decommissioning planning for the Rancho Sego Nuclear Generating Station. This

work, ongoing since 1989, has included cost/benefit analyses, preparation of

decommissioning altemadve cost and schedule estimates, and assistance with the

preparation of the decommissioning p1an(s)

From 1990 to 1991, TLG assisted the Long Island Lighting Company in the

decommissioning of the Shoreham Nuclear Power Station. This work included the

preparation of a detailed reactor vessel activation analysis, cost estimates, schedules

management organization, waste volume estimates, and preparation of a draft

decommissioning plan

In 1990, TLG was selected by Cintichem, Inc. (a subsidiary of Hoffman-LaRoche) as

Decommissioning Co-Managers of a 10 megawatt (Mwt) thermal production reactor

and associated hot cells and facilities located in Tuxedo, New York. TLG's staff

prepared a reactor core activation analysis, and a cost and schedule estimate for the

project. TLG assisted in the preparation of the decommissioning plan, which received

Nuclear Regulatory Commission (NRC) approval in 1991. TLG's field management

staff assisted in the on-site project management and supervision of the work crews in

decommissioning and dismantling the facility. The program is complete with the



license(s) terminated. My role in the project was Senior Decontamination and

Decommissioning Expert on the Nuclear Safeguards Committee.

TLG has also been involved in die engineering and planning activities associated with

the decommissioning of the Yankee Rowe, Trojan, Maine Yankee, San Onofre~1,

Humboldt Bay-3, Oyster Creek, and Big Rock Point nuclear units. This work includes

activation analyses, preparation of decommissioning altemadve cost and schedule

estimates, and assistance with the preparation of the decommissioning plans. In

addition, TLG was selected to prepare the steam generators and the pressurizer at

Trojan, owned by Portland General Electric (PGE) for transport to the burial facility

at Richland, WA. TLG was responsible for certifying package integrity, overseeing

the grouting of the components and preparing any supporting transportation analyses.

The project was successfully completed in October 1995.TLG also supported PGE in

the detailed planning required for completing the decontamination and dismantling of

the nuclear unit, including the intact removal and disposal of the reactor vessel and

the highly radioactive internal components .

TLG recently completed theremoval of concrete from the Saxton reactor building

and is currently overseeing radiological remediation efforts at ABB Combustion

Engineering's, site in Windsor, Connecticut.

4. BACKGROUND

Q- HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION?

A. Yes. provided testimony on behalf of the Arizona Public Service Company in 1987

in Docket No. U-1345-85-367, which was the docket in which Arizona's long-

standing policies on decommissioning were first decided.

Q. WHAT DID THE COMMISSION DECIDE IN THAT DOCKET?
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A. The Commission authorized and directed Arizona Public Service to establish

decommissioning funds for each unit with funding levels based upon the 1986
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decommissioning cost estimate prepared by TLG, ACC Decision No. 55931 (April 1,

1988). The Commission agreed that the cost of decommissioning "should include

demolition of the Palo Verde structures and reclamation of the site." The Commission

also recognized that attempting to identify possible alternative uses for the structures

was speculative and that "speculations should not foreclose the options of those who

will be faced with the actual decision on renovation of the structures for an alternative

use or reclamation of the site. Therefore, it [full site restoration] should be a

component of decommissioning expense."

Q. HAVE YOU PREPARED SUBSEQUENT ESTIMATES FOR

DEcomm1ss1on1nG PALOVERDE?

Yes. TLG prepared estimates for decommissioning the station in 1989, 1992, 1995,

1998, and most recently in 2001. While incorporating industry experience and

updating economic factors, the underlying assumptions remain consistent with the

original estimate and the Commission's directives. I am not aware of any changes that

have occurred over this period that would merit a change in approach, as suggested

by Mr. Judd. Furthermore, based upon my involvement in the preparation of

decommissioning cost assessments for over 90% of the commercial nuclear units in

the US, I would not recommend such a departure from the normal estimating

practices, i.e,, in applying a "commercial/industrial" standard to the Palo Verde site.

5. BASIS FOR DECOMMISSIONING COSTS

Q. WHAT RECOMMENDATION DID STAFF WITNESS JUDD MAKE

REGARDING THE DECOMMISSIONING SCENARIO FOR PALO VERDE?

A. The Staff's witness, Mr. Judd,has recommended the recognition and exclusion of

certain "assets" currently included in the decommissioning cost estimate that he

believes willhavea useful life after the nuclear units are out of service.

6
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Q- PLEASE EXPLAIN MR..]UDD'S RECOMMENDATION AS IT RELATES TO

REUSE OF THE CURRENT PROPERTY AND AN ASSOCIATED

REDUCTION IN DECOMMISSIONING ACCRUALS.

A. Mr. Judd, on page 8 of his testimony, recommends that die cost of decommissioning

be reduced to reflect the possibility that certain site structures, systems and the

associated infrastructure will have some residual commercial and industrial value

after, or even during, decommissioning. He further attempts to quantify the potential

total savings at approximately $89 million and the annual contribution by APS

customers at $800,000.

Q- DO YOU AGREE WITH MR. JUDD'S APPROACH OR HIS

CALCULATIONS OR THE IMPACT OF THEM?

A. No. MI. Judd's approach does not appropriately consider the underlying basis for die

decommissioning estimate developed for Palo Verde and accepted by the

Commission.
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Q. WHAT WAS THE BASIS OF THE DECOMMISSIONING ESTIMATE

PREPARED BY TLG AND APPROVED BY THE COMMISSION?

The estimate prepared by TAG assumed that the above-grade, site structures,

facilities, and supporting systems would be dismantled following the termination of

the operating licenses for the three nuclear units. The affected areas of the site would

be regraded to resemble a condition close to its natural state, often referred to as

"Greenfield" restoration. A funding provision for full site restoration does not

prohibit the future reuse of the site. It does, however, appropriately recognize a

potential liability and provide the owners with the financial flexibility to remediate

and restore the site should it be deemed necessary. This is consistent with the

requirements of the Palo Verde Owners Participation Agreement (PA), as delineated

in Amendment 13, effective June 15, 1991, and referenced in Paragraph 8A.5.8. Use

of any other mediodology would be a violation Of the PA.

7
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Q. IS THIS "GREENFIELD" 1v1;ETHoDoLoGy CONSISTENT WITH OTHER

STUDIES THAT TLG HAS PREPARED FOR OTHER NUCLEAR

STATIONS?

A. Yes, TLG routinely incorporates die site restoration process, as described above,

within its decommissioning estimates for commercial nuclear units. The

commercial/industrial standard, as described by Mr. Judd, was used in the latest

estimate for the Seabrook Station, at the direction of the plant owner. It assumes an

ongoing use for the existing facilities, in a similar capacity, and a seamless transition

of site operations. However, it is not the end-state that most owners use for planning

purposes.

Q- PLEASE DESCRIBE THE PROCESS OF DECOMMISSIONING AS IT

RELATES TO THE END-STATE OF THE PHYSICAL PLANT AND SITE?
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Decommissioning is an inherently destructive process. The efficient removal of the

contaminated equipment, structural components and other contaminated materials at

the site will result in damage to many of the site structures. Blasting, coring, drilling,

and the other decontamination activities will substantially damage power block

structures, potentially weakening the footings and structural supports. The

dismantling techniques assumed by TLG are not consistent with the removal

techniques required for salvage (reside) of equipment. Equipment is dismantled to the

extent necessary for transport off-site. There is no effort made to maintain the

operability, qualification or warrantee of the components, nor is there any intent to

relocate the equipment to a controlled and protected storage facility until

decommissioning activities are concluded. As discussed later, removing the

equipment from the site structures greatly simplifies the decommissioning process

and reduces the costs required to certify the release of the site for alternative use and

termination of the plant's operating licenses.

Q- WHAT IS THE DURATION OF THE DEco1v1;m1ssIon1nG PROCESS AND

WHAT IS THE ACCESSIBILITY OF THE SITE DURING THE PROCESS?

8
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A. Decommissioning, i.e., the processes involved in terminating the operating licenses,

is currently estimated to last approximately 15 yeas from the cessation of Unit 1

operations. During this time, site access is limited and controlled by a resident

security force. Palo Verde would essentially become a secured construction site

during this time period. With the need to control die flow of personnel and materials

in and out of the site, new enterprises and business interests would not be encouraged.

As described in the TLG decommissioning cost analysis (TLG Document No A04-

1417-002, dated February 2002), spent fuel will continued to be stored at the site until

such time that die DOE is able to complete the transfer to its geologic repository. As

such, access to portions of the site will continued to be restricted beyond the initial 15

years,

Q- DOES THE PRESENCE OF THE SPENT FUEL ON THE SITE LIMIT

OPTIONS FOR REUSE?

Definitely. with the storage of spent fuel at the site (for an indeterminate number of

years), the siting of new generation with large quantities of fuel (such as a natural gas

pipeline), can present a concern both to local officials and the NRC. Also the onsite

storage of spent fuel would be a consideration for any other reuse of the site.

Q. ARE THERE COSTS TO MAINTAIN THOSE FACILITIES AND SITE

SERVICES IDENTIFIED BY MR. JUDD FOR REUSE?

Yes, quite significant costs.

Q- ARE THOSE COSTS INCLUDED IN EITHER THE SEABROOK OR PALO

VERDE DEcoMM1ss1on1nG ESTIMATES?

1
2

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

No. Non-essential buildings and services are not assumed to be functionally

maintained during the decommissioning time period. TLG's decommissioning

estimates assume that, once operations cease, plant systems are De-energized and

temporary power is brought in to maintain essential services (e.g., spent fuel services)

and to support the decontamination and dismantling operations. There were no costs

included withineither the Palo Verde or the Seabrook estimates to maintain those

A.

A.

A.

9



systems and site facilities that might have potential reuse. As mentioned previously,

the active decommissioning period for the three Palo Verde reactors is almost 15

years. Without proper maintenance and upkeep, the value of any of these

components and facilities will diminish and the costs to refurbish would become

prohibitive.
\

Palo Verde's life cycle management of equipment, a program designed to optimize

equipment performance through preventive maintenance, is not inexpensive. While

the plant equipment will continue to be fully functional or operational throughout its

useful life in support of safe plant operations, considerable maintenance will be

needed to maintain that level of performance during the decommissioning period. In

addition, it is difficult to predict the remaining life of the equipment that will be on

site when decommissioning begins, even with continued maintenance.

6. COMMERCIAIJINDUSTRIAL STANDARD

Q- DO YOU AGREE WITH MR. ,]UDD'S CHARACTERIZATION OF THE

POTENTIAL SAVINGS OF $89 MILLION AS A "CONSERVATIVE"

ESTIMATE AS IT DOES NOT INCLUDE THE COMMENSURATE

REDUCTION IN PERIOD DEPENDENT COSTS SUCH AS UTILITY STAFF,

ENERGY, HEAVY EQUIPMENT RENTAL, AND INSURANCE THAT

WOULD RESULT FROM THE EXCLUSION OF THESE ACTIVITIES

FROM THE ESTIMATE?" 1

1.

2
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A. No. In fact, the application of the "commercial/industrial" standard in the estimate for

the Seabrook Station increased the duration for the site restoration phase by

approximately 10% from the previous "greeniield" study, since the need to work

around the remaining and adjacent structures proved to be inefficient in the

demolition of the targeted structures. Any increase in schedule will correspondingly

increase the associated period-dependent costs, all other factors being equal.

10
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Q- ARE THERE ANY ADDITIONAL cosTs THAT WILL BE INCURRED IN A

COMMERCIAL/INDUSTRIAL STANDARD" SCENARIO?

Yes. Over the normal course of plant operations, minute, but acceptable amounts of

leakage in plant components will allow contaminants to pass through to the secondary

side of the plant (the steam and power conversion systems and the condensate

treatment systems). The nuclear units are designed to handle this leakage and, as

such, plant operations are not affected by the carryover of the very low-levels of

radioactivity. However, once the plant ceases operation, the owners will need to

certify that any material potentially exposed to contamination is free from

contaminants in order to release the material for conventional disposition, including

reuse. Experience at current sites undergoing decommissioning has found that it is

more economical to remove the suspected components for off-site processing at a

centralized facility. In the PVNGS study, these components are assumed to be

removed as is, i.e., without any additional disassembly that would be necessary to

gain access to the internal surfaces so as to verify their radiological condition or

decontamination should any contaminants be detected. Additional costs would

therefore be incurred to remediate the components at the site, using available labor

The processing facilities, however, are located in the southeastern US, where the

labor cost are substantially lower. Consequently, it is more economical and efficient

to remove the plant inventory for off-site processing rather than attempting to free

release material in place

If the remaining plant systems and site services cannot be released for unrestricted

use, continued operations would require an NRC license. For example, the fossil

fired unit that replaced the nuclear unit at the Pathfinder site required a materials

license even after the reactor was decommissioned. due to the low levels of residual

radiation in the steam systems. This certainly would be a serious consideration for

any potential reuse of site structures and components

A.

Leaving equipment and material in place further complicates the final status survey

required to support the application for license termination. The NRC requires a



comprehensive characterization of the facility as a condition for release. Installed

components restrict access to mounting areas and adj cent surfaces. It was estimated

that Long Island Power Authority's decision to leave 1,100 components in 83 systems

in place at Shoreham for decontamination rather than removal added between $3.5 to

$4 million to the cost of conducting the Tina] survey (after an equivalent of only four

full power days of reactor operation compared to the decades of operation at Palo

Verde prior to its decommissioning).

Q- IS NEW HAMPSHIRE'S PROMOTION OF A "COMMERCIAL/

INDUSTRIAL STANDARD" INDICATIVE OF CURRENT

DECOMMISSIONING EXPERIENCE?

A. No. Experience at sites currently being decommissioned indicates that the degree of

site restoration assumed in the current study for Palo Verde may be exceeded rather

than relaxed, as assumed by New Hampshire. As described previously, the standard

restoration model assumes the dismantling of the above grade structures. Clean

debris, i.e., concrete, is processed and used to fill die below grade voids, as an

alternative to trucldng in clean till. However, at Maine Yankee, Yankee Rowe,

Connecticut Yankee, Big Rock Point and San Onofre-1, the concrete debris is being

sent off-site for disposal (at an additional cost), in some instances to a controlled

deposal facility rather than a conventional landfill. In addition, the below grade

structures at the Big Rock Point and San Onofre-1 sites are being removed. This

degree of restoration is beyond that assumed for the Palo Verde site.

7. SITE REPOWERING
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Q. IS MR. JUDD'S OBSERVATION (PAGE 14) THAT NEW HAMPSHIRE'S

MOVE TO A COMJVIERCIAL/INDUSTRIAL STANDARD "SIGNALED A

GOVERNMENTAL RECOGNITION OF THE LIKELIHOOD THAT

GENERATION FACILITIES MIGHT BE LOCATED AT THE SITE IN THE

FUTURE" ALSO APPROPRIATE FOR PALO VERDE?
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A. No. The suitability of the Palo Verde site for future generation has not been

determined and will depend upon the generating technologies available in the future,

local load growth and demand, and the development of the adjacent property. As Mr.

Judd himself states in response to APS DR Q2-60, he is not aware of any plans for the

future commercial, industrial or residential use of the Palo Verde site or equipment

following decommissioning. This is because there are none. APS has no plans nor

do any of die owners - which was implicit in the PA where the "full site restoration"

or "Greenfield" methodology is prescribed. The value of current site facilities in the

far-distant future can only be speculated.

An existing generating site may not be the most advantageous location, depending

upon the redistribution of industry and commercial customers and load growth in the

intervening years, i.e., since the original generating plant was constructed. For

example, combustion turbines may or may not require the infrastructure Of an existing

nuclear generating site. Typically, this equipment is optimally situated closer to the

load or demand points.

Q. DO YOU AGREE WITH MR..]UDD'S STATEMENT (PAGE 12) THAT "THE

DIESEL GENERATORS AND THEIR SUPPORTING SYSTEMS COULD

HAVE VALUE AS POWER SOURCES ONCE FREED FROM THEIR

EMERGENCY REQUIREMENTS?99
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A. No, there are a number of reasons why this assumption is unrealistic. The first reason

is that the diesels do not have an air permit for continuous use within Maricopa

County. They are currently used only for NRC-mandated emergency operation

within the county. Secondly, the diesels are Cooper-Bessemer engines and were a

limited production run. The manufacturer has ceased production on divs model and

dropped their Appendix B Quality Assurance program. Spare parts are currently only

available through third parties. Thirdly, they do not seem to have a resale market.

The Zion station, shutdown in 1998, also had Cooper-Bessemer engines. The owner,

Exelon, has been unsuccessful in finding a buyer for their diesels. Sacramento

Municipal Utility District was able to sell their diesels when the Rancho Seco nuclear

13
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unit was shutdown prematurely, however, the cost to dismantle and extricate the

components while maintaining warrantees and certifications was expensive and

substantially offset any income from the sale. While the engines may have some

slight value as parts, the continued use of the diesels themselves is very unlikely.

Even the parts may not have even this limited value given the late shutdown dates of

the Palo Verde units and the availability of similar parts from previously shutdown

units.

Q- IS IT LIKELY THAT THE PALO VERDE STRUCTURES AND SITE

INFRASTRUCTURE WILL BE COMPATIBLE WITH THE NEXT

GENERATION OF POWER PRODUCTION?

No. The designs of new generation power plants are not likely to use the same size

and configuration of components, nor require the same type of building enclosures.

Optimum facility design will be sized to match the megawatt size of a replacement

power plant, if any, either larger or smaller. For example, combustion turbine-

generators are modular, self-contained units that do not need a building enclosure.

Combined cycle units may require larger buildings to enclose the waste heat steam

generators which supply steam to the turbine. The cost to renovate older buildings

and bring them to current safety code standards, combined with the less-than-

optimum facility design makes reuse of the existing buildings a very unlikely

scenario. Furthermore, the existing components are likely to be of an obsolete design,

more costly to operate and maintain and may not be compatible with new

instrumentation and control systems.

DISPOSITION OF SITE FAc1L1T1Es

Q. IS CONVERSION OF THE EXISTING STRUCTURES PRACTICAL OR
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A.

COST EFFECTIVE?

No. The conversion of nuclear facilities for new generation has been extremely

expensive and inefficient. The Zimmer nuclear power plant, an 810 MWe boiling

water reactor was canceled before startup when construction was almost 97%

8.

A.
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complete and costs approached nearly one billion dollars. The plant was converted to

a fossil-fueled power plant at reduced cycle efficiency at a cost of $2.8 billion dollars

(including new steam generating equipment, pollution control equipment and

AFUDC (Allowance for Funds Used During Construction)). This is comparable to the

cost of an entirely new fossil-fueled power plant of the same size. The conversion

used less than 50% of the original nuclear plant equipment. Clearly, nuclear plant to

fossil-fuel plant conversions are not cost effective.

Q. WHAT IIAPPENS IF THE STRUCTURES CANNOT BE REUSED AND ARE

ABANDONED?

A. The most cost-effective disposition of any retired facility is prompt dismantling. Site

facilities are less expensive to dismantle with the contractors already mobilized on

site to support decommissioning than having the contractors return in the future when

the facilities are ultimately retired or deemed not be needed. Delayed dismantling of

structures Mat have not been maintained is more costly and more dangerous. TLG's

experience at retired, fossil-tired generating units has found that not only do the

facilities degrade over time, cleanup can be further complicated by other factors, e.g.,

rodent and bird infiltration can create hazardous conditions, promoting unsanitary

biological infestations, accelerating corrosion and general facility deterioration.

Q- ARE THERE ANY STATE REGULATIONS ADDRESSING THE

DISPOSITION OF ABANDONED STRUCTURES ?

A. Most state building codes prohibit the abandoning of structures. However, even

without these regulations, it would be imprudent to assume that the owners of Palo

Verde would abandon any structure that might pose a future liability, e.g., through

inadvertent or deliberation intrusion by the public, and expose die owners to litigation

and compensation.

Q- ARE THERE ANY EXAMPLES OF ATTEMPTED REUSE OF A NUCLEAR

PLANT'S INFRASTRUCTURE?

15
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Yes. For example, following NASA's development of its Advanced Solid Rocket

Motor program at TVA's abandoned Yellow Creek nuclear power plant, a Lockheed

spokesman was quoted as stating: "[t]he abandoned nuclear power plant contributed

little to the NASA project. Some of the power and water infrastructure was used but

had to be reconstructed after eight years of neglect." [Engineering News Record, Nov.

1, 1993] Unless the site is redeveloped shortly after the cessation of operations, the

value in reusing plant facilities quicldy diminishes.

Q- WITHOUT FUNDING, WHO WILL PAY FOR THE DISPOSITION OF ANY

THE STRUCTURESSH0)L]) THEY NOT BE REQUIRED IN ANY FUTURE

REUSE OF THE PROPERTY?

While speculative, one can assume that the current or future plant owners would be

ultimately liable for the cleanup of any legacy waste. However, property transfer may

be difficult without funds being set aside for the disposition of any remaining

structures. There are no plans by APS or any of the other owners to redevelop the site.

Without adequate refunding, the site's value is significantly diminished and the

"nuclear legacy" remains a consideration in any future use of the site.

As an example of an unfunded liability, the previous owners of Seabrook agreed to

mitigate the visual impact of the cancelled Unit 2 containment pursuant to a

memorandum of understanding MOU) entered into with the Town of Seabrook and

the State of New Hampshire. The MOU required the owners to establish and fund a

$2 million escrow account to pay for the mitigation plan, i.e., since Unit 2 never

operated and there was no decommissioning fund from which to finance this work.

There is no guarantee that,if the funds to properly restore the Palo Verde site are not

set aside, the owners would not be required to remediate the facilities in question at

some later date.
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9. UNCERTAINTIES IN FORECASTING

A.

A.
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Q- SHOULD THE $89 MILLION, QUOTED BY MR. JUDD, BE CONSIDERED

BY THE COMMISSION AS AN ACCURATE REPRESENTATION OF THE

SAVINGS IF THE NEW HAMPSHIRE STANDARD WAS APPLIED TO THE

PALO VERDE SITE?

Absolutely not. As Mr. Judd acknowledges in his testimony on page 13, that "the

precise effect of removing facilities from the decommissioning plan will only be

known after there is a new comprehensive decommissioning study performed for the

Palo Verde units, excluding all assets that have a' useful life after the nuclear units are

shut down." Selective decommissioning is a significant change in the underlying

methodology used to develop the current decommissioning cost for the Palo Verde

units. San Onofre Unit 1 was originally scheduled to be decommissioned after the

adj cent units ceased operation. With the decommissioning accelerated, the owner

had to adjust the dismantling methods and techniques, commensurate with an

operating site and the preservation of essential site services. This has significantly

increased the overall cost of the project as the more destructive methods originally

used as a basis for building dismantling in the baseline cost estimate were replaced

with more Controlled, and less efficient, techniques. In summary, it is inaccurate to

claim that there would be any savings, let alone the $89 million Mr. Judd

hypothesizes, from a scenario that has not been fully defined or from which the

consequences have not been fully evaluated.

I

I

Q- BASED UPON YOUR EXPERIENCE, IS 1>Eco1v1M1ss1on1nG LIKELY TO

BE MORE OR LESS EXPENSIVE THAN CURRENTLY FORECASTED?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

A. As described in the latest decommissioning cost analysis prepared by TLG, the

estimate is based upon numerous fundamental assumptions, including regulatory

requirements, project contingencies, low-Ievel I`ad.ioactiv€ waste disposal practices,

high-level radioactive waste management options, and site restoration requirements.

The estimate also reflects prevailing plant conditions and operating assumptions,

available decommissioning technology and historical work practices, and current

costs of services.
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If a probabilistic assessment were to be performed for the individual cost elements

the probability is higher that the base decommissioning cost estimate is too low

rather than the other way around. This is mostly due to the pricing uncertainty for

low-level radioactive waste burial. and to a lesser extent due to schedule increases

from changes in plant conditions as well as pricing variations in the cost of labor

(both craft and staff). The 2001 cost analysis, however, does not include any

additional costs for financial risk since there is insufficient historical data from which

to project future liabilities. Consequently, the areas of uncertainty or risk are revisited

periodically and addressed through repeated revisions or updates of the base estimate

(in agreement with the direction provided previously by the Commission)

It is noteworthy that the New Hampshire Decommissioning Financing Committee

added an escalation contingency to TLG's cost estimate for decommissioning

Seabrook to ensure that sufficient funds are available at the time of decommissioning

given the status of the currently operating waste disposal site in Barnwell, South

Carolina (currently scheduled to close to non-Atlantic Compact members in 2008)

the inability of the Envirocare waste disposal site to take highly contaminated waste

and the lack of odder currently licensed facilities. The Committee correctly recognized

that the uncertainty associated with the decommissioning process is likely to result in

higher costs than are currently projected

10. CONCLUSIONS

Q.

A. Yes. Given the facts presented in my testimony and my experience in the industry, I

see no basis for the Commission to reverse their prior policy on full site restoration. I

recommend that funding be maintained at the current level. If, in the future

definitive plans for the reuse of the site are established by the PVNGS owners, then

the cost differential (positive or negative) would need to be determined via a

comprehensive evaluation

WOULD YOU PLEASE PRCVIDE YOUR CONCLUSIONS?



Mr. Judd has not provided any evidence that would support a decrease in the current

collections, particularly for the site restoration phase of decommissioning, other than

anecdotal information from a sensitivity analysis prepared for the Seabrook Station.

Mr. Judd has acknowledged that he is not aware of any plans for reusing the Palo

Verde site, nor has he prepared a detailed and site-specific impact evaluation of the

proposed scenario to support his recommendation. The standard that Mr. Judd

proposes has only been applied to a single reactor site and its applicability to the

future Palo Verde site has not been determined, and cannot be determined, based

upon the information available today. The Commission has recognized the

uncertainty in predicting the future use of the site, characterizing anydiing other than

full restoration as "speculative" The Commission has also ensured that, with periodic

assessments of the decommissioning liabilities, changes to the funding model can be

incorporated, as supported by the evidence presented.
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Q- DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

A. Yes.
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EXECUTIVE SUMMARY

This study, prepared for the Operating Agent (OA) of the Palo Verde Nuclear
Generating Station (PVNGS) by TLG Services, Inc. (TLG), evaluates the cost to
decommission PVNGS following the final cessation of plant operations. The total
projected station cost for Me DECON alternative is estimated at $1.97 billion,
reported in 2001 dollars. The cost estimate includes the decommissioning of the three
Palo Verde nuclear plants, plus the decommissioning of the Water Reclamation
Facility, the Water Reclamation Supply System Pipeline Hz Structures, the
Evaporation Ponds, the Make-up Water Reservoir, the ISFSI, and the stored Unit 2
Steam Generators and Storage Facility. The major cost contributors to the overall
decommissioning cost are labor, radioactive waste disposal, and other removal-related
activities (e.g. engineering, support equipment). The costs are based on several key
assumptions, including regulatory requirements, estimating methodology,
contingency requirements, low-level radioactive waste disposal availability, high-level
radioactive waste disposal options, and site restoration requirements.

I

As part of the 1998 decommissioning cost study, TLG Services evaluated
decommissioning cost reduction alternatives. Appendix A is an excerpt from the 1998
study summarizing the cost reduction alternatives. Two cost reduction alternatives
were approved by the OA for use in conjunction with the 1998 study: On-site disposal
of clean fill, and OA to act as Decommissioning Operations Contractor (DOC). As
DOC, the OA will provide contract management of the decommissioning labor force,
including subcontractors, as well as directing all decontamination and dismantling
activities. These alternatives have also been incorporated into the current study.

Additionally, isolation of the spent fuel pool was incorporated into the 1998 base
estimate, and has been retained in Me current study. Section 2.2, Item 3, contains a
further description of this activity. A complete discussion of the assumptions used in
this estimate is presented in Section 3. .

Site decommissioning cost and schedule summaries are*reported at the end of this
section. A detailed breakdown of these major cost contributors to the
decommissioning cost estimate is reported in Section 6. Cash flows of annual
expenditures are provided in Appendix B, with the detailed activity costs, waste
volumes, and removal man-hours provided in Appendix C. The cost estimates include
the continued operation of each unit's Fuel Handling Building fuel storage pool as an
interim wet fuel storage facility for approximately five years and six months after
each unit's license expiration. In addition, the estimate includes the costs to expand
an existing on-site Independent Spent Fuel Storage Installation (ISFSI) to
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accommodate the remaining inventory of spent fuel located on site after the final
shutdown of each unit. The estimate includes ISFSI operational expenditures into
the year 2037. This is consistent with the OA's approach that costs to store spent fuel
on site at PVNGS will become the responsibility of the U.S. Department of Energy
(DOE) beyond 2037. .

Alternatives and Regulations

The Nuclear Regulatory Commission (NRC) provided general decommissioning
guidance in the rule adopted on .Tune 27, 19881. In this rule the NRC set forth
technical and financial criteria for decommissioning licensed nuclear facilities.
The regulations addressed planning needs, timing, funding methods, and
environmental review requirements for decommissioning. The rule also
defined three decommissioning alternatives as being acceptable to the NRC -
DECON, SAFSTOR and ENTOMB.

DECON was defined as "the alternative in which the equipment,
structures, and portions of a facility and site containing radioactive
contaminants are removed or decontaminated to a level that permits the
property to be released for unrestricted use shortly after cessation of
operations." z

SAFSTOR was defined as "the alternative in which the nuclear facility
is placed and maintained in a condition that allows the nuclear facility
to be safely stored and subsequently decontaminated (deferred
decontamination) to levels that permit release for unrestricted use."

3ENT0MB was defined aS "the alternative in which radioactive
contaminants are encased in a structurally long-lived material, such as
concrete, the entombed structure is appropriately maintained and
continued surveillance is carried out until the radioactive material
decays to a level permitting unrestricted release of the property." 4

In 1996, the NRC published revisions to the general requirements for
decommissioning nuclear power plants to clarify ambiguities and codify
procedures and terminology as a means of enhancing efficiency and

1

2

3

4

U.S. Code of Federal Regulations, Tide 10, Parts 30, 40, 50, 51, 70 and 72 "General
Requirements for Decommissioning Nuclear Facilities," Nuclear Regulatory Commission,
Federal Register Volume 53, Number 123 (p 24018+), June 27, 1988.
Ibid. Page FR24022, Column 3.
Ibid.
Ibid. Page FR24023, Column 2.
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uniformity in the decommissioning process. The amendments allow for
greater public participation and better define the transition process from
operations to decommissioning. Regulatory Guide 1.184, issued in July
2000, further describes the methods and procedures that are acceptable
to the NRC staff for implementing the requirements of the 1996 revised
rule that relate to the initial activities and the major phases of the
decommissioning process. The costs and schedules presented in this
estimate follow die general guidance and sequence in Me amended
regulations.

Methodology

The methodology used to develop the decommissioning cost estimates for
PVNGS follows the basic approach originally presented in the cost estimating
guidelines developed by the Atomic Industrial Forum (now Nuclear Energy
Institute). This document describes a unit cost factor method for estimating
decommissioning activity costs. The unit cost factors used in this study reflect
site-specific costs, as well as the latest available information about worker
productivity in decommissioning. Lessons learned from the Shippingport
Station Decommissioning Project, completed in 1989, the decommissioning of
the Cintichem reactor, hot cells and associated facilities, completed iN 1997, as
well as from TLG's involvement in the decommissioning planning and
engineering for the Shoreham, Yankee Rowe, Trojan, Rancho Seco, and
Pathfinder nuclear units, are reflected within this estimate.

An activity duration critical path is used to determine the total
decommissioning program schedule required for calculating the period-
dependent costs, which include program management, administration, Held
engineering, equipment rental, quality assurance, and security. This
systematic approach for assembling decommissioning estimates has ensured a
high degree of confidence in the reliability of the resulting costs.

Contingency

Consistent with industry practice, contingencies are applied to the
decontamination and dismantling costs. Contingency is defined as "specific
provision for unforeseeable. elements of cost within the defined project scope,
particularly important where previous experience relating estimates and
actual costs has shown that unforeseeable events which will increase costs are

5 T.S. LaGuardia et al., "Guidelines for Producing Commercial Nuclear Power Plant
Decommissioning Cost Estimates," AIF/NESP-036, May 1986.
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likely to occur."5 The cost elements in this estimate are based on ideal
conditions, therefore, the types of unforeseeable events that are almost certain
to occur in decommissioning, based on industry experience are addressed
through a percentage contingency applied on a line-item basis. This
contingency factor is a nearly universal element in all large-scale construction
and demolition projects. It should be noted that contingency, as used in this
estimate, does not account for price escalation and inflation in the cost of
decommissioning over the remaining operating life of the units.

The use and role of contingency within decommissioning estimates is not a
safety factor issue. Safety factors provide additional security and address
situations that may never occur. Contingency funds, by contrast, are
expected to be fully expended throughout the program. Inclusion of
contingency is necessary to provide assurance that sufficient funding will be
available to accomplish the intended tasks. A more detailed explanation of
"contingency" is provided in Appendix G.

Low-Level Radioactive Waste Disposal

The contaminated and activated material generated in the decontamination
and dismantling of a commercial nuclear reactor is classified as low-level
radioactive waste (LLRVV), although not all of the material is suitable for
"shallow-land" disposal. With the passage of the "Low-Level Radioactive
Waste Disposal Act" in 1980, and its Amendments of 19857, the states became
ultimately responsible for the disposition of low-level radioactive waste
generated within their own borders.

Much of the radioactive metallic waste shipped from the PVNGS site will
eventually be released as clean scrap by a recycling vendor. LLRW generated
in the decontamination and dismantling of PVNGS, with the exception of dry
active waste (DAW), contaminated soil, and contaminated concrete rubble,
are assumed destined for disposal at Me future Southwest Compact site at a
base burial rate of $5.05 per pound. Contaminated concrete and concrete
rubble are assumed to be disposed of at the Envirocare facility in Utah, at a
cost of $87 per cubic foot. DAW is assumed to be sent to a processor in
Tennessee for incineration/compaction at a cost of $4.65 per pound.

6

7

Project and Cost Engineers' Handbook, Second Edition, American Association of Cost
Engineers, Marcel Dekker, Inc., New York, New York, p. 239.
"Low-Level Radioactive Waste Policy Amendments Act of 1985," Public Law 99-240, 1/15/86.
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High-Level Waste

Congress passed the "Nuclear Waste Policy Act"8 in 1982, assigning the
responsibility for disposal of spent nuclear fuel created by the commercial
nuclear generating plants to the Department of. Energy (DOE). This
legislation also created a Nuclear Waste Fund to cover the cost of the program,
which is funded by an additional fee applied to the sale of electricity from
operating nuclear units, and an estimated equivalent for assemblies irradiated
prior to April 1983. The target date for startup of the federal Waste
Management System was originally 1998. .

After several delays, DOE estimates that the geologic repository will not be
operational until sometime between the years 2010 and 2015. The backlog of
spent fuel in the national inventory and slow progress in the development of a
waste transportation system make it necessary to include spent fuel storage
costs in the cost estimate of commercial reactor decommissioning. AlMough
the cost to dispose of spent fuel assemblies generated during plant operations
presently is not considered a decommissioning expense, the presence of those
assemblies on site does have a bearing on the cost to decommission.

This cost study assumes that the PVNGS ISFSI is operational before the
shutdown of Unit 1. Certain operational costs for the study begin at the time
of Unit 1 shutdown, while others are incurred after Unit 3 shutdown (see
Section 3.4.11 for a fuller explanation). The spent fuel assemblies from the
Fuel Handling Building storage pools will be relocated to die ISFSI for storage
within 66 months of final shutdown. The OA has chosen only to ftmd Me
ISFSI operations into Me year 2037. While the current DOE projected
acceptance rate for spent fuel indicates that only 14 canisters will be accepted
by 2037, it is assumed that further spent fuel monitoring costs will not be the
responsibility of the OA beyond 2037. Greater than Class C (GTCC) waste
(reactor vessel internal components and control element assemblies) are
assumed to be stored in a suitable storage location and disposed of along with
spent fuel, since no other current alternatives are available. The cost to
dispose of GTCC waste is included in the decommissioning cost, as is the final
decommissioning cost of the ISFSI, even though it will occur many years after
2037.

8 "Nuclear Waste Policy Act of 1982 and Amendments," Public Law 97-425, Stat. 2201 (January
7, 1983) as amended by Public Law 100-203 (December 22, 1987) and Public Law 102-486
(October 24, 1992) U.S. Department of Energy's Office of Civilian Radioactive Management.
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Site Restoration

The efficient removal of the contaminated materials at the site will result in
substantial damage to many of the site structures. Blasting, coring, drilling
and the other decontamination activities will substantially damage power
block structures, potentially weakening the footings and structural supports.
Prompt demolition after license termination is clearly the most appropriate
and cost-effective option. It  is  unreasonable  to  ant ic ipate  that  these
s t ruc tu res  would  be  repa i red  and  p rese rved  a f t e r  the  rad io logica l
contamination is removed. The cost to dismantle site structures with a work
force already mobilized on site is more efficient and less costly than if the
process is deferred. Experience at shutdown generating stations has shown
that plant facilities quickly degrade without continual maintenance, adding
additional expense and creating potential hazards to the public, as well as to
the demolition work force. Consequently, this study assumes that site
structures will be removed to a nominal depth of three feet below the local
grade level. The site will then be graded and stabilized.

In most situations, the DECON alternative is the preferred mode of decommissioning.
This alternative is favored because plant personnel familiar aim the operation of the
nuclear facility are available to support the dismantling effort, plant systems and
services are fully functional, structural integrity is intact, and the licensee has a
comprehensive management organization available to oversee/conduct the orderly
decontamination and termination of the NRC licenses of the site. This option also
eliminates the costs for caretaking and prevents the site from becoming a potential
long-term safety hazard.

The evaluated decommissioning alternative involves removal of all unacceptable
levels of radioactive material from the site following permanent shutdown. The
facility operator may then have unrestricted use of the site with no further
requirement for a license (except for the ISFSI Part 72 license). This study also
assumes d'lat the remainder of the plant systems and structures on site, not
previously removed in support NRC . license termination, are dismantled and site
restoration is performed.

This study provides estimates for decommissioning PVNGS under current
requirements and is based on present-day costs and available technology. Cost
summaries are provided in the following tables. Detailed activity costs for each
nuclear unit are provided in Appendix C. A schedule and sequence of
decommissioning activities are provided in Section 4 and Appendix D.

TLG Services, Inc.



Cost, 2001$
(thousands)

Schedule
(years)

UNIT1
PRE-SHUTDOWN

Early Planning Prior to Shutdown 1,398 3.0

Pre-Shutdown Planning 12,086 2.0
PREPARATIONS

Post-Shutdown Transition 42,199 1.0
Decommission'1n,q Preparations 38,926 0.5

DECOMMISSIONING
NSSS Removal 152,880 2.0
Site Decontamination 131,065 2.0
Decontamination Following Wet Fuel 22,125 0.9
Delay Before License Termination 25,526 2.2
License Termination 19,039 0.7

SITE RESTORATION
Site Restoration 27,971 1.5
GTCC Shipping 37,614

Subtotal 510,830 15.9

UNIT 2
PREPARATIONS

Post-Shutdown Transition 75,860 0.7
Decommissioning Preparations 27,241 0.3

DECOMMISSIONING
NSSS Removal 174,985 2.0
Site Decontamination 143,223 2.5
Decontamination Following Wet Fuel 22,021 0.9
Delay Before License Termination 14,858 1.3
License Termination 19,039 0.7

SITE RESTORATION
Site Restoration 27,759 1.5
GTCC Shipping 37,614

Subtotal 542,599 9.9

Palo Verde Nuclear Generating Station
Decommissioning Cost Study
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DECOMMISSIONING COST SUMMARY

Note: Columns may not add due to rounding
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UNIT 3
PREPARATIONS

Post Shutdown Transition 65,503 0.7
Decommissioning Preparations 28,635 0.3

DECOMMISSIONING
NSSS Removal 181,005 2.0
Site Decontamination 169,448 2.5
Decontamination Following Wet Fuel 28,048 0.9
License Termination 22,268 0.7

SITE RESTORATION
Site Restoration 45,486 1.5
GTCC Shipping 37,614

Subtotal 578,006 8.6

ISFSI
PREPARATIONS

Post Shutdown Transition 55,320 1.0
Decommissioning Preparations 67,172 0.5

DECOMMISSIONING
NSSS Removal 6,422 2.0
Site Decontamination 84,900 2.0
Decontamination Following Wet Fuel 2,965 0.9
Delay Before License Termination 8,955 2.2
License Termination 2,991 0.7

SITE RESTORATION
Site Restoration 6,997 1.5
ISFSI Operations 10,901 1.6
ISFSI Decontamination 14,086 0.3
ISFSI Site Restoration 6,607 0.2

Subtotal 267,316 13.0

OTHER FACILITIES
Water Reclamation Facili 8,0z5 n/a
Water Reclamation Supply System Pipeline &
Structures

34,006 n/a

Evaporation Ponds 4,921 n/a
Make-up Water Reservoir 759 Wa
Stored Steam Generator Hz Storage Facili 25,704 n/a

Subtotal 73,415 n/a

STATION TOTAL 1,972,166 n/a
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Cost, Z001$
(thousands)

Percent of
Total Costs

Um't 1
License Termination Costs 481,258 94.2
Non-Nuclear Costs 29,572 5.8
Subtotal 510,830 100.0

Unit Z
License Termination Costs 514,439 94.8
Non-Nuclear Costs 28,160 5.2
Subtotal 542,599 100.0

Unit 3 8: Common Structures
License Termination Costs 537,673 93.0
Non-Nuclear Costs 40,333 7.0
Subtotal 578,006 100.0

Independent Spent Fuel Storage Installation
License Termination Costs 260,584 97.5
Non-Nuclear Costs 6,632 2.5
Subtotal 267,316 100.0

Stored Steam Generator and Storage Facili
License Termination Costs 25,410 98.9
Non-Nuclear Costs 295 1.1

Subtotal 25,704 100.0

Non-Nuclear Demolition Costs
Water Reclamation Facile 8,025 15.8
Water Reclamation Supply System Pipeline & Structures 34,006 73.3
Evaporation Ponds 4,921 9.3
Make-up Water Reservoir 759 1.6
subtotal 47,711 100.0

Station Total 1,972,166 100.0

License Tennination Costs 1,819,464 92.3
Non-Nuclear Demolition Costs 152,702 7.7
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SUMMARY TABLE: LICENSE TERMINATION AND NON-NUCLEAR COST

Note: Columns may not add due to rounding
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Cost, 98$
(thousands)

Cost, 2001$
(thousands)

Unit1
Pre-shutdown 0 13,484
Preparations 64,034 81,125
Decommissioning 361,387 350,835
Site Restoration 33,925 65,585
Subtotal 459,346 510,830

Unit 2
Preparations 72,265 103,101
Decommissioning 382,750 374,126
Site Restoration 33,699 65,373
Subtotal 488,714 542,599

Unit 3 & Common Structures
Preparations 78,637 94,138
Decommissioning 402,290 400,769
Site Restoration 51,937 83,100
Subtotal 532,863 578,006

_ aIndependent Spent Fuel Stop e Installation 252,379 267,316

Other Facilities
Water Reclamation Facili 8,138 8,025
Water Rec1amauon Supply System Pipeline & Structures 28,383 34,006
Evaporation Ponds 5,124 4,921
Make-up Water Reservoir 677 75g
Stored Steam Generator and Storage Facili * * 25,704
subtotal 42,322 73,415

Station Total 1,775,624 1,972,166
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1998 vs. 2001 DECOMMISSIONING COST ESTIMATE COMPARISON

Note:

** Cost not broken out from due nuclear Lmits cost estimate in 1998 study.

Columns may not add due to rounding
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SUMMARY LEVEL MILESTONE SCHEDULE

Note: Removal of Me Water Reclamation Facility, Water Reclamation Supply System Pipeline &
Structures, Evaporation Ponds, Make-Up Water Reservoir, and Retired Steam Gens & Storage Facility
can begin anytime after UNit 3 shutdown and must be completed by the end of the site restoration
period for the nuclear units.
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1. INTRODUCTION

This cost estimate analysis, prepared by TLG Services, Inc. (TLG), is designed to
provide the Operating Agent (OA) of the Palo Verde Nuclear Generating Station
(PVNGS) with sufficient information to prepare financial planning documents
required by the Nuclear Regulatory Commission (NRC). It is not a detailed
engineering document, but a cost estimate prepared in advance of the detailed
engineering preparations required to carry out the decommissioning of Units 1, 2, and
3 of PVNGS.

1.1 OBJECTWE OF STUDY

The objective of this study is to prepare an estimate of the cost, schedule, and
waste volume generated to decommission PVNGS, including all common and
supporting facilities. The study Considered the integration of the three-unit
dismantling, and the dismantling of the Water Reclamation Facility, the Water
Reclamation Supply System Pipeline & Structures, the Evaporation Ponds, the
Make-up Water Reservoir, the ISFSI, and the stored Unit 2 Steam Generators
and S/G Storage Facility. HoweVer, the site's Transmission and Distribution
System wi l l  rema in  i n  p l ace  and  i s  no t  cons idered  as  par t  o f  th i s
decommissioning estimate.

Although essentially identical, the three units on the Palo Verde site were
designed and constructed using the "slide along" concept, i.e., the second and
third units followed along as the design of the first unit was finalized. As the
three units were not built simultaneously, the interconnection between die
units was minimal. This scenario resulted in a differential in the start dates of
commercial power operation, Le., Unit No. 3 began commercial operation
approximately two years after Unit No. 1. This differential is reflected in Me
dates . for final shutdown and, correspondingly, the initiation of
decommissioning activities. Since there are advantages to sequential
decommissioning (e.g., a learning curve increases the overall program
efficiency), the offset in shutdown dates was retained in the decommissioning
schedule. Consequently, the decommissioning sequence for the three units
made use of Mis offset in integrating the dismantling program for the entire
station.

Operating licenses were issued on December 31, 1984, for Unit 1, December 9,
1985, for Unit 2; and March 25, 1987, for Unit 3. For the purposes of this
study, the shutdown dates were taken as December 31, 2024, for Unit 1,

TLG Services, Inc.
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December 9, 2025, for Unit 2, and March 25, 2027, for Unit 3. This time frame
was used as an input to scheduling activities.

1.2 SITE DESCRIPTION

The Palo Verde site is located approximately 34 miles west of the nearest
boundary of the city of Phoenix, in Maricopa County, Arizona. The Nuclear
Steam Supply Systems (NSSS) are standardized designs marketed by
ABB/Combustion Engineering as "System 80s." A stretch power program
increased PVNGS thermal power from 3800 Mwt tO 3876 Mwt (2% thermal
power update), which accounts for an increase of 26 Mwe or 2% of the rated
generation per unit: 1342 Mwe for Units 1 and 2, and 1346 Mwe for Unit 3.

The NSSS of each unit consists of a pressurized water reactor with two
independent primary coolant loops, each of which has two reactor coolant
pumps and a steam generator. An electrically heated pressurizer and
connecting piping complete the system. The systems, supplied by Combustion
Engineering, Incorporated, are housed within a seismic Category I reinforced
concrete dry structures. Each containment is a steel-lined, pre-stressed
concrete cylinder with a hemispherical dome and a flat, reinforced concrete
foundation mat. A welded steel liner plate, anchored to the inside face of the
containment, serves as a leak-tight membrane.

Heat produced in each reactor is converted to electrical energy by a Main
Steam Supply System (MSSS). A turbine-generator system converts the
thermal energy of steam produced in the steam generators into mechanical
shaft power and then into electrical energy. The plant's turbine-generators are
each tandem compound, four element units. They consist of one high-pressure
double-flow and three low-pressure double-flow elements driving a direct-
coupled generator at 1800 rpm. The turbines are operated in a closed
feedwater cycle that condenses the steam, the heated feedwater is returned to
the steam generators. Heat rejected in the main condensers is removed by the
Circulating Water System (CWS) .

The CWS provides the heat sink required for removal of waste heat in the
power plant's thermal cycle. The system has the principal function of removing
heat by absorbing this energy in the main condenser. The circulating water
pumps take suction from the intake structure and pump the circulating water
through the main condensers. The cooling water is returned from the main
condensers to the cooling towers.

TLG Services, Inc.
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1.3 REGULATORY GUIDANCE

The NRC provided decommissioning guidance in the rule "General
Requirements for Decommissioning Nuclear Facilities," (Ref. 1) published and
adopted on June 27, 1988. This rule amended NRC regulations to set fo
technical and financial criteria for decommissioning licensed nuclear facilities.
The regulation addressed decommissioning planning needs, timing, funding
methods, and environmental review requirements. The intent of the rule was
to ensure that decommissioning would be accomplished in a safe and timely
manner and that adequate licensee funds would be available for this purpose.
Subsequent to the rule, the NRC issued Regulatory Guide 1.159, "Assuring the
Availability of Funds for Decommissioning Nuclear Reactors," (Ref. 2) which
provided guidance to the licensees of nuclear facilities on methods acceptable to
the NRC staff for complying with the requirements of the rule. The regulatory
guide addressed the funding requirements and provided guidance on the
content and form of the financial assurance mechanisms indicated in the rule
amendments.

The rule defined three decommissioning alternatives as being acceptable to the
NRC: DECON, SAFSTOR and ENTOMB. It also placed limits on the time
allowed to complete the decommissioning process. For SAFSTOR, the process
is restricted in overall duration to 60 years unless it can be shown that a longer
duration is necessary to protect public health and safety. The guidelines for
ENTOMB are similar, providing the NRC with both sufficient leverage and
flexibility to ensure that these deferred options are only used in situations
where it is reasonable and consistent with the definition of decommissioning.
Consequently, with the new restrictions, the SAFSTOR and ENTOMB options
are nO longer decommissioning alternatives in themselves, as neither
terminates the license for the site. At Me conclusion of a 60-year dormancy
period (or longer for ENTOMB if the NRC approves such a case), the site would
still require significant remediation to meet the definition of unrestricted
release and license termination.

The ENTOMB alternative has not been viewed as a viable option for power
reactors due to the significant time required to isolate the long-lived
radionuclides for decay to permissible levels; However, with recent rulemaldng
permitting the controlled release of a site, the NRC has re-evaluated this
alternative. The resulting feasibility study, based upon an assessment by
Pacific Northwest National Laboratory, concluded that the method did have
conditional merit for some, if not most reactors. However, the staff also found
that additional rulemaldng would be needed before this option could be treated
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as a generic alternative
In 1996 Me NRC published revisions to the General Requirements for
Decommissioning Nuclear Power Plants (Ref. 3). When the decommissioning
regulations were adopted in 1988, it was assumed that the majority of
licensees would decommission at the end of the operating license life. Since
that time, several licensees have permanently and prematurely ceased
operations without having submitted a decommissioning plan. In addition
these licensees requested exemptions from certain operating requirements as
being unnecessary once the reactor is refueled. Each case has been handled
individually widiout clearly defined generic requirements. The NRC amended
the decommissioning regulations in 1996 to clarify ambiguities and codify
procedures and terminology as a means of enhancing efficiency and uniformity
in the decommissioning process. The new amendments allow for greater public
participation and better define the transition process from operations to
decommissioning

Under the revised regulations, licensees would submit written certification to
the NRC within 30 days after the decision to cease operations. Certification
would also be required once the fuel was been permanently removed from the
reactor vessel. Submittal Of these notices would entitle the licensee to a fee
reduction and eliminate the obligation to follow ceMain requirements needed
only during operation of the reactor. WiMin two years of submitting notice of
permanent cessation of operations, Me licensee would be required to submit a
Post-Shutdown Decommissioning Activities Report (PSDAR) to Me NRC. The
PSDAR describes the planned decommissioning activities, the associated
sequence and schedule, and an estimate of expected costs. At least two years
prior to completing Me decommissioning, the licensee would be required to
submit an application to the NRC to terminate the license, along wi th a
License Termination Plan (LTP)
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1.3.1 Nuclear Waste Policy Act

Congress passed the Nuclear Waste Policy Act in 1982 (Ref. 4),
assigning the responsibility for disposal of spent nuclear fuel from the
commercial generating plants to the Department of Energy (DOE). Two
permanent disposal facilities were envisioned, as well as an interim
facility. To recover the cost of permanent spent fuel disposal, this
legislation created a Nuclear Waste Fund through which money was to
be collected from the consumers of the electricity generated by
commercial nuclear power plants. The date targeted for startup of the
federal Waste Management System was 1998.

After pursuing a national site Selection process, the Act was amended in
1987 to designate Yucca Mountain, Nevada, as the only site to be
evaluated for geologic disposal of highllevel waste. Also in 1987, DOE
announced a five-year delay in the opening date for the repository, from
1998 to 2003. Two years later, in 1989, an additional seven-year delay
was announced, primarily due to problems in obtaining the required
permits from the state of Nevada to perform the required
characterization of the site. DOE has projected additional delays as a
result of proposed congressional reductions in appropriations for the
program.

Utilities have responded to this impasse by initiating legal action and
constructing supplemental storage as a means of maintaining operating
margins. On November 14, 1997, the U.S. Court of Appeals for the
District of Columbia Circuit issued a decision in Northern States
Power Company, et al., v. U.S. Department of Energy. In the decision,
the Court reaffirmed its earlier Indiana Michigan ruling that DOE has
an unconditional obligation to begin disposal of the utilities' spent
nuclear fuel (SNF) by January 31, 1998. Since the agency was not in
default at the time the decision was issued, the court declined to
prescribe "remedies" in the likely event DOE failed to uphold its
obligation. However, even with the ruling, DOE's position has remained
unchanged. The agency continues to maintain that its delayed
performance is unavoidable because it does not have an operational
repository and does not have authority to provide storage in the interim.
Consequently, DOE has no plans to receive spent fuel before the year
2010.

For cost estimating purposes, the spent fuel storage scenario developed
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by the OA assumes that an ISFSI facility will be constructed and placed
in operation prior to the shutdown of Unit l. The current OA spent fuel
storage plan projects that spent fuel will be in dry storage at Palo Verde
beyond the year 2037, but the OA believes that all costs to maintain the
ISFSI past this point will be borne by the DOE

1.3.2 Low-Level Radioactive Waste Policv Amendments Act

Congress passed the "Low-Level Radioactive Disposal Act" in 1980
declaring the states as being ultimately responsible for die disposition of
low-level radioactive waste (LLRW) generated within their own borders
The federal law encouraged Me formation of regional groups or compacts
to implement this objective safely, efficiently and economically, and set a
target date of 1986. With little progress, the "Amendments Act" of 1985
(Ref. 5) extended the target, with specific milestones and stiff sanctions
for non-compliance. However, more than 15 years later, no new compact
state sites have been developed, only one new private site has become
operational,
schedule. It is assumed that all Part 61 Class A. B and C low-level
radioactive waste generated in the decontamination and dismantling
of PVNGS will be disposed of at a future Southwest Compact site, or
buried at the Envirocare facility in Clive, Utah, sent to a recycling
facility in Tennessee, or incinerated/compacted at a processor in
Tennessee

and even the most advanced program is far behind

1.3.3 Radioactive Criteria for License Termination

In 1997, 10 CFR 20, Subpart E, "Radiological Criteria for License
Termination," (Ref.  6) was published. This subpart  provided
radiological criteria for releasing a facility for unrestricted use. The
regulation provides that the site can be released for unrestricted use if
radioactivity levels are such that the average member of a critical
group would not receive a Total Effective Dose Equivalent (TEDE) in
excess of 25 millirem per year, and provided residual radioactivity has
been reduced to levels that are As Low As Reasonably Achievable
(ALARA)

It should be noted that the NRC and the Environmental Protection
Agency (EPA) differ on the amount of residual radioactivity considered
acceptable in site remediation. The EPA has two limits that apply to
radioactive materials. An EPA limit of. 15 millirem per year is derived
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from criteria established by the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA or Superfund)
An additional limit of 4 millirem per year, as defined in 40 CFR Part
141.16, is applied to drinking water

The Congress has prohibited the EPA from spending funds to enforce
cleanup requirements at sites under the jurisdiction of the NRC
However, the mandate is not legally binding and the possibility exists
duet a site, once released from its NRC license, could be subject to EPA
regulation
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2. DECON DECOMMISSIONING ALTERNATIVE
R

Cost studies were developed to decommission the PVNGS for the NRC-approved
DECON decommissioning alternative. This alternative deals with the immediate
removal of all regulated radioactive material from the site and ultimate release of the
site for unrestricted and/or alternative use. The following sectioNs describe the basic
activities associated with the DECON alternative. Although detailed procedures for
each activity identified are not provided, and the actual sequence of work may vary,
these activity descriptions provide a basis not only for estimating, but also for the
expected scope of work, i.e., engineering and planning at due time of
decommissioning.

The DECON alternative, as defined by the NRC in the Code of Federal Regulations,
is "the alternative in which the equipment, structures, and portions of a facility and
site containing radioactive contaminants are removed or decontaminated to a level
that permits the property to be released for unrestricted use shortly after cessation of
operations." This study does not address the cost to remove spent fuel from the site,
such costs wi l l  be funded through the surcharge on electrical  generation (1
mill/kWhr). However, the study does recognize the constraint imposed by the spent
fuel residing on site during the decommissioning process, and also the costs
associated with extended on-site caretaking of the fuel (up to the year 2037) and
decommissioning of Me ISFSI .

The approach that the NRC has chosen in its regulations is to divide
decommissioning into three phases. The initial phase commences with Me effective
date of permanent cessation of operations and involves the transition of both plant
and licensee from reactor operations, i.e., power production to facility De-activation
and closure. During Phase I, notification is to be provided to the NRC certifying the
permanent cessation of operations and the removal of fuel from the reactor vessel.
The licensee is then prohibited from reactor operation. Within two years of
notification to cease reactor operations, the licensee is required to provide a Post-
Shutdown Decommissioning Activities Report (PSDAR). This report provides a
description of Me licensee's planned decommissioning activities, a corresponding
schedule, and an estimate of e@ectedcosw. The PSDAR also addresses wheMer
environmental impacts associated with the proposed decommissioning scenario have
already been considered in a previously prepared environmental statement(s).
Ninety days following the NRC's receipt of die PSDAR, the licensee may initiate
certain decommissioning activities, without specific NRC approval, under a modified .
Title 10 of the Code of Federal Regulations, Section 50.59 review process (all
subsequent references to Title 10 of the Code will be by section number only, i.e.
§50.59). The amended regulations permit the licensee to expend/recover up to 3% of
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the generic decommissioning cost for planning, with an additional 20% available
following the 90-day waiting period and certification of permanent refueling
Remaining funds would be available to the licensee with submittal of a detailed, site
specific cost estimate

The second phase identified by the NRC addresses licensed activities during a storage
period, applicable to the dormancy phases of the SAFSTOR deferred decommissioning
alternative. Phase III pertains to the activities involved in license termination. The
submittal of an application to terminate the license, along with a termination plan
marks the commencement of this phase. The termination plan contains a detailed
site characterization, i.e., location, type, and amount of radioactivity, a description of
any remaining dismantling activities to be accomplished, detailed plans for a final
survey, and any planned use of due site. An updated cost to complete is required
along with the reporting of any new or altered environmental consequences

The TLG methodology divides the decommissioning project into five periods based
upon major milestones in the project. Phase I of the NRC's 1996 amended
regulations corresponds roughly to Period 1 of DECON, with Phase III corresponding
to Period 2. The NRC Phase II has no corresponding period in the DECON mode
being applicable only to the dormancy period of SAFSTOR (Period 2). TLG's Period 0
Pre-shutdown, and Period 3, Site Restoration, and Post-Period 3, ISFSI Operations
and Demolition, are not addressed in the amended regulations

2.1 PERIOD o . PRE-SHUTDOWN

In anticipation of the cessation of plant operations, detailed preparations are
undertaken to provide a smooth transition from plant operations to site
decommissioning. The organization required to manage the intended
decommissioning activities is assembled from available plant staff and
supplemented with outside resources, as required. Preparations include the
planning for permanent refueling of the reactor, revision of technical
specifications applicable to the operating conditions and requirements, a
characterization of the facility, and the development of the PSDAR. A broad
range of preliminary engineering planning is performed during this period

The PSDAR, required within two years of the notice to cease operations
provides a description of the licensee's planned decommissioning activities, a
timetable, and the associated financial requirements of the decommissioning
program. Upon receipt of the PSDAR, the NRC will make the document
available to the public for comment in a local hearing to be held in the vicinity
of the reactor site. Ninety days following submittal and NRC receipt of the
PSDAR, the licensee may begin to perform major decommissioning activities
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under a modified §50.59 procedure, i.e., without specific NRC approval. Major
activities are defined as any that result in the permanent removal of major
radioactive components (primary coolant system components/ piping),
permanently modi fy the structure of the containment (removal  of the
bioshield), or result in dismantling components containing Greater-than-Class
C waste (GTCC, as defined under §61). Major radioactively contaminated
components include the reactor vessel and internals, steam generators,
pressurizer, large bore reactor coolant system piping, and other large
components. The NRC includes the following additional criteria for review of
decommissioning activities:

The activity must not: .
foreclose release of the site for possible unrestricted use,
significantly increase decommissioning costs,
cause any significant environmental impact, or
violate the terms of Me licensee's existing license.

•

•

•

•

Consequently, activity specifications, cost-benefit and safety analyses must be
assembled in support of the proposed decontamination and dismantling
activities. An environmental assessment of the decommissioning project must
also be performed.

The decommissioning program outlined in the PSDAR will be designed to
accomplish the required tasks within the As-Low-As-Reasonably-Achievable
(ALARA, as defined in §20) guidelines for protection of personnel from
exposure to radiation hazards. It will also address the continued protection of
the health and safety of Me public and the environment during the
dismantling activity.

The NRC recognizes that the existing operational technical specifications will
require review and modifications to reflect plant conditions and the safety
concerns associated with permanent cessation of operations. The
environmental impact associated aiM the planned decommissioning activities
must also be considered. An environmental report on specific and unique
concerns must be submitted to the NRC for consideration and the potential
requirement of preparing an environmental impact statement.

Following the certification of permanent fuel removal from the reactor vessel
a n d  s u b mi t t a l  o f  t h e  P SD AR ,  t h e  l i c e n s e e may commence major
decommissioning activities. Full .access to the decommissioning fund will
require Me preparation of a detailed site-specific cost estimate for submittal to
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the NRC. In addition, an LTP must be prepared and submitted to the NRC at
least two years prior to the planned license termination date.

2.2 PERIOD 1 - PREPARATIONS

Prior to the commencement of decommissioning operations, the licensee will
certify the permanent cessation of operations and the removal of fuel from the
reactor vessel. Following final plant shutdown and in preparation for the start
of actual decommissioning activities, the following activities are performed:

1. Prepare site support and storage facilities, as required.

2. Continue with the performance of the site characterization study to
determine the extent of site contamination.

3. Isolate spent fuel storage services and fuel handling systems located in
the Fuel Handling Building from the power block such that
decommissioning operations can. commence on the balance of the plant.
Existing plant personnel in accordance with existing operating technical
specifications may carry out this activity. Decommissioning operations
will be scheduled around the Fuel Handling Buildings to the greatest
extent possible, such that the overall project schedule is optimized.
Current dry storage cask designs are licensed for spent fuel with a core
discharge decay time averaging approximately five years or longer.
Therefore, decommissioning operations for the Fuel Handling Buildings
cannot be expected to begin prior to 5% years after the cessation of plant
operations. As spent fuel decays to the point that it meets the heat load
criteria of the dry storage casks, it will be transferred to the on-site
ISFSI. It is assumed that all fuel is transferred from the Fuel Handling
Buildings within 66 months after cessation of operations at each unit.

Clean all plant areas of loose contamination and process all liquid and
solid wastes.

Conduct radiation surveys of work areas, major components (including
the reactor vessel and its internals), sampling of internal piping
contamination levels, and primary shield cores.

6. Correlate survey data arid normalize for development of packaging and
transportation procedures.
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Determine transport and disposal container requirements for activated
mater ia ls  and/or  hazardous mater ia ls ,  including shielding and
stabilization. Fabricate or procure such containers and transportation
services.

Develop procedures for occupational exposure control, control and
release of liquid and gaseous effluent, processing of radwaste (including
DAW, resins, filter media, metallic and non-metallic components
generated in decommissioning), site security and emergency programs,
and industrial safety.

9. Continue with the development of engineering plans, analysis, and
specifications for decommissioning activities.

10. Develop rigging plans and establish and procure special tools.

2.3 PERIOD 2 .. DECOMMISSIONING
TERMINATION

OPERATIONS AND LICENSE

The following significant decommissioning activities occur during this phase
for the DECON alternative:

1. ConstrUct temporary facilities and modify existing storage facilities to
support the dismantling activities. These may include additional
changing rooms and contaminated laundry facilities for increased work
force, establishment of laydown areas to facilitate equipment removal
and preparation for off-site transfer, the upgrading of roads to facilitate
hauling and transportation, and modifications to the Reactor Building to
facilitate access of large/heavy equipment.

2. Design and fabricate contamination control envelopes and shielding in
support of removal and transportation activities. Specify/procure
specialty tooling and remotely operated equipment. Modify the
refueling canal to support segmentation activities and prepare rigging
for segmentation and extraction of heavy components, including the
reactor vessel and its internals.

3. Procure required shipping canisters, cask liners, and
Packages GPS) from suppliers.

Industrial

4. Conduct decontamination of components and piping systems as required

TLG Services, Ire.

lll\llll la I lllllWIN II all llul\lll\I\lllll\

8.

7.



Palo VerdeNuclear GeneratingStation
Decommissioning Cost Study

Document A04-1417-002, Rev. 0
Section 2, Page 6 of 10

to control (minimize) worker exposure. Remove, package, and dispose of
all piping and components that are no longer essential to support
decommissioning operations.

Remove control element drive mechanism housings and the head service
structure from reactor vessel head, package for controlled disposal.

Segment reactor vessel closure head and vessel flange for shipment in
cask liners. Load overpay liners into shielded casks or place in shielded
vans for transport.

7. Segment upper internals assembly, including upper support assembly,
deep beam weldment, support columns, and upper core plates, package
segments in shielded casks. These operations are performed remotely
by cutting equipment located underwater in the refueling canal.
Package and dispose of items that meet §61 "Class C" criteria or less.

8. Disassemble/segment remaining reactor internals in shielded casks.
These internals include core barrel, core baffle/former assembly, thermal
shields, lower core plate, and lower core. support; assembly. The
operations are also conducted under water using remotely operated
tooling and contamination controls. Package and dispose of items that
meet §61 "Class C" criteria or less.

Package §61 GTCC components into GTCC containers. Transfer GTCC
containers to suitable storage location.

10. Segment/Section the reactor vessel, placing segments into shielded
containers. The operation is performed remotely in air using a
contamination control envelope. Sections are placed in containers stored
under water (for example in an isolated area of the refueling canal)
using a remote or shielded crane. Transport the containers using
shielded truck casks.

11. Remove the reactor coolant piping and pumps after the vessel water
level drops below the elevation of the reactor vessel inlet and outlet
nozzles during vessel segmentation. Package the piping in fPs, the
reactor coolant pumps are sealed with steel plate so as to serve as their
own containers. Ship piping and pumps for controlled disposal.
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12. Remove systems and associated components as they become non-
essential to the vessel removal operation, related decommissioning
activities, or worker health and safety (e.g., waste collection and
processing systems, electrical and ventilation systems, etc.).

13. Remove activated concrete biological shield and accessible contaminated
concrete (excluding steam generator and pressurizer cubicles). If
dictated by the steam generator and pressurizer removal scenarios,
remove those portions of the associated cubicles necessary for access and
component extraction.

14. Remove steam generators and pressurizer for shipment and controlled
disposal. Decontaminate exterior surfaces, as required, and seal-weld
openings (nozzles, inspection hatches, and other penetrations). These
components can serve as their own burial containers provided that all
penetrations are properly sealed and the internal contaminants are
stabilized. Add steel shields to those external areas of the steam
generators and pressurizer to meet transportation limits and
regulations.

The preparation and submittal of an LTP is required at least two years prior to
the anticipated date of license termination. The plan must include a site
characterization, description of the remaining dismantling activities, plans for
site remediation, procedures for the final radiation survey, designation of any
reuse of the site, an updated cost estimate to complete the decommissioning,
and any associated environmental concerns. The NRC will publish a notice of
receipt of the plan and make the plan available for public comment. A local
hearing will also be scheduled. Plan approval may be subject to conditions and
limitations as deemed appropriate by the NRC. The licensee may then
commence with the final remediation of site facilities and services, including:

Remove steel liners from the refueling canal and containment, including
any contaminated canal concrete, and route for controlled disposition.

Remove contaminated equipment and material from due Auxiliary
Building. Remediate until radiation surveys indicate that the structure
can be released for unrestricted access.

3. Remove contaminated equipment and material from the Fuel Handling
Building following the transfer of all residual spent fuel to either an on-
Site storage facility or an off-site federal facility. Remediate Fuel
Handling Building areas until radiation surveys indicate that the
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structure can be released for unrestricted access.

~4. Decontaminate remaining site buildings and facilities with residual
contaminants. Remove all remaining LLRW along with any remaining
hazardous and toxic materials. Material removed i n the
decontamination and dismantling of the nuclear units will be routed to
an on-site central processing area. Material certified to be free of
contamination will be released for unrestricted disposition, e.g., as scrap,
recycle, or general disposal. Contaminated mate r i a l  wi l l  be
characterized and segregated for additional on-site decontamination, off-
site processing (disassembly, chemical cleaning, volume reduction, waste
treatment, etc.) and/or packaged for controlled disposal at the regional
low-level radioactive waste disposal facility.

Remove remaining components, equipment,
support of the area release survey(s).

and plant services in

6. Conduct final radiation survey to ensure that all radioactive materials
in excess of permissible residual levels have been removed in accordance
with "Radiological Criteria for License Termination", 62 Fed. Reg. 39058
July 21, 1997. This survey may coincide with final NRC site inspection.

Incorporated into the License Termination Plan, the Final Survey Plan
details the radiological surveys to be performed once the decontamination
activities are completed. The Final Survey Plan is developed in accordance
with the Multi-Agency Radiation and Site Investigation Manual (MARSSIM),
issued in December 1997 in final form as NUREG-1575. This document
delineates the statistical approaches to survey design and data interpretation
acceptable to the Environmental Protection Agency (EPA), and the NRC. It
also identifies state-of-the-art, commercially available, instrumentation and
procedures for conducting radiological surveys. Using these guidelines
ensures that the surveys' design and implementation are conducted in a
manner that provides a high degree of confidence that NRC criteria are
satisfied. Once the survey is complete, the results are provided to the NRC in
a format that can be verified. The NRC then reviews and evaluates Me
information, performs an independent confirmation of radiological site
conditions, and makes a determination on final termination of the license.

The NRC will terminate the §50 license if it determines that site remediation
has been performed in accordance with the LTP, and that the terminal
radiation survey and associated documentation demonstrate that the facility is
suitable for release.
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2.4 PERIOD 3 - SITE RESTORATION

Following completion of decommissioning operations, site restoration activities
may begin. Efficient removal of the contaminated materials and verification
that residual radionuclide concentrat ions are below the NRC limits will
result  in substantial damage to many of the structures,  Blast ing, coring,
dril l ing,  scarificat ion (surface removal) ,  and the other decontaminat ion
activit ies will substantially damage power block structures, including the
Reactor, Auxiliary, and Fuel Handling Buildings.

Prompt dismantling of site structures is clearly the most appropriate and
cost-effective option. It is unreasonableth anticipate that these structures
would be repaired and preserved after the radiological contamination is
removed. The cost to dismantle site structures with a. work force already
mobilized on site is  more efficient and less cost ly than if the process is
deferred. Site facilities quickly degrade without . continual maintenance,
adding additional expense and creating potential hazards to the public as
well as  to future workers . Abandonment creates a breeding ground for
vermin infestation as well as other biological hazards.

This cost study presumes that structures and site facilities not required for fuel
storage or to support decommissioning activities will be dismantled.
Foundations and exterior walls will be removed to a nominal depth of three
feet below grade. The three-foot depth allows for the placement of gravel for
drainage, and topsoil for vegetation and subsequent erosion control. Site areas
affected by the dismantling activities are cleaned and Me plant area graded to
prevent ponding and flotation of subsurface materials. Activities include:

Perform demolition of the containment structure and interior portions of
the Reactor Building. Remove internal floors and wadis from the lower
levels upward using controlled blasting techniques. Use concrete rubble
and clean till produced by demolition activities to backfill voids. Dispose
of building materials on site.

Remove remaining buildings using conventional demolition techniques
for aboveground structures, including the Turbine Generator, Auxiliary,
Fuel Handling Buildings, and Steam Generator Storage Facility.

Prepare the final dismantling program report.
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2.5 POST-PERIOD 3 - ISFSI OPERATIONS AND DEMOL1T1ON

The ISFSI will continue to operate under a separate and independent license
(§72) following the transfer of the spent fuel inventory from the Fuel Handling
Buildings. Transfer of spent fuel to a DOE or interim facility will be
exclusively from the ISFSI once the fuel pools have been emptied and Me
structure released for decommissioning. This study includes costs for
maintenance of the ISFSI operations into 2037. The OA has concluded that,
pursuant to the DOE's most recent spent fuel acceptance schedule, only 14
canisters will be transferred to the DOE by 2037, however the DOE will be
responsible for continued operation and maintenance of the facility past this
date.. Costs are included in the estimate to perform the loading and transfer of
the fourteen canisters to a DOE transport vehicle.

The ISFSI will be decommissioned at the conclusion of the spent fuel transfer
process. Long-term exposure from the spent fuel assemblies will have
produced low-level neutron activation of the interior surfaces of the dry storage
modules to levels exceeding current release limits. Consequently, portions of
the module liners will be disposed of as LLRW.

The Commission will terminate the §72 license When it determines that site
remediation has been performed in accordance with the LTP and due terminal
radiation survey and associated documentation demonstrate that the facility is
suitable for release. Once the requirements are satisfied, the NRC will
terminate the license for the ISFSI. The reinforced concrete dry storage
modules are then demolished and disposed of as clean fill, the concrete storage
pad is removed, and the area graded and landscaped to conform to the
surrounding environment.

`\
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3. COST ESTIMATE

This estimate accounts for the unique features of the site, including the primary
coolant system, electric power generation systems, site buildings, and structures. The
basis of the estimate and its sources of information, methodology, site-specific
considerations, assumptions, and total costs are described in this section.

3.1 BASIS OF ESTIMATE

A site-specific cost. estimate was developed using drawings and plant
documents provided by the OA. Components were inventoried from the
mechanical and electrical Piping & Instrument Diagrams G°&IDs). Stnictural
drawings and design documents were used to analyze the general arrangement
of the facility and to determine estimates of building concrete volumes, Steel
quantities, numbers and sizes of major components, and areas of the plant to
be addressed in remediation of the site.

Representative labor rates for each designated craft and salaried worker were
provided by the OA for use in construction of the unit removal factors, as well
as for estimating the carrying costs for site management, worker supervision
and essential support services, e.g., health physics and security. This study
assumes that the OA will act as Me DOC and provide direct management of
the decommissioNing operations for the project. As DOC, the OA will provide
contract management of the decommissioning labor force, including
subcontractors, as well as directing all decontamination and dismantling
activities.

The staffing level for this estimate reflects the increased staffing levels
currently being planned for other decommissioning projects throughout the
United States. Included is an increase in the number of engineers and cost
and schedule personnel during the decommissioning preparation phase. The
number of wet fuel operations positions has also been increased. The utility
staff level for the license termination phase has been reduced to better reflect
the overall reduction in required on-site resources.

3.2 METHODOLOGY

The methodology used to develop this cost estimate follows the basic approach
originally presented in the AIF/NESP-036 study report, "Guidelines for
Producing Commercial Nuclear Power Plant Decommissioning Cost
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Estimates," (Ref. 7) and the US DOE "Decommissioning Handbook" Glen. 8).
These references utilize a unit cost factor method for estimating
decommissioning activity costs, which simplifies the estimating calculations.
Unit cost factors for concrete removal ($/cubic yard), steel removal ($/ton), and
cutting costs ($/inch) were developed from the labor cost information provided
by the OA. The activity-dependent costs are estimated wi th the i tem
quantities (cubic yards, tons, inches, etc.) developed from plant drawings and
inventory documents.

The unit cost factors used in this study reflect site-specific costs as well as the
latest available information about worker productivity in decommissioning.
Lessons learned from the Shippingport Station Decommissioning Project,
completed in 1989, the decommissioning of the Cintichem reactor, hot cells and
associated facilities, completed in 1997, as well as from TLG's involvement in
the decommissioning planning and engineering for the Shoreham, Yankee
Rowe, Trojan, Rancho Seco, Pathfinder nuclear units are reflected Within this
estimate.

An ac t i v i t y  dura t i on  c r i t i ca l  pa th  was used  to  de te rmine  the  to ta l
decommissioning program schedule. The program schedule is used to
determine the period-dependent costs for program management,
administration, field engineering, equipment rental, quality assurance, and
securi ty. The study used typical salary and hourly rates for personnel
associated with period-dependent costs for the region in which the station is
located. Some of the costs for removal of radioactive components/structures
were based on information obtained from the "Building Construction Cost
Data," published by R. S. Means (Ref. 9). Examples of unit cost factor
development are presented in the AIF/NESP-036 study. Appendix E presents
the detailed development of a typical site-specific unit cost factor. Appendix F
provides the values contained within one set of factors developed for the
PVNGS analyses.

The unit cost factor method provides a demonstrable basis for establishing
reliable cost estimates. The level of detail provided in the unit cost factors -
activity duration, labor costs (by craft), and equipment and consumable costs -
provides assurance that a cost element has not been omitted. These detailed
unit cost factors, coupled widl the plant-specific inventory of piping, compo-
nents, and structures, provide a high degree of confidence in the reliability of
the cost estimates.

TLG Services, Inc.
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3.3 FINANCIAL COMPONENTS OF THE COST MODEL

TLG's cost model is comprised of a multitude of distinct cost line items,
calculated using the unit cost factor methodology described in Section 3.2.
Period-dependent and collateral costs are added to produce a comprehensive
accounting of the identified expenditures.

A contingency cost is also included in the total estimated decommissioning cost
for Palo Verde. The basis for including contingency, the content of contingency,
and the methods to adjust for financial risk are thoroughly discussed in
Appendix G.

3.4 SITE-SPECIFIC CONSIDERATIONS

There are a number of site-specific considerations that affect the method for
dismantling and removal of equipment from the site and the degree of
restoration required. The cost impact of the considerations identified below is
included in this cost study.

3,4.1 Spent Fuel Disposition

The existing spent fuel pools at each unit are each expected to contain
spent fuel assemblies at the time of shutdown, requiring an additional
44 casks for Unit l, 43 casks for Unit 2, and 49 casks for Unit 3. This
study assumes no transfer of fuel among the three Palo Verde units.
After all fuel has been moved to the ISFSI, there will be a total of 333
spent fuel canisters in storage. The decommissioning organization is
expected to assume management responsibilities for a11 fuel bundles in
Me fuel pool at shutdown of Unit l. The license for the ISFSI will have
been obtained prior to final shutdown in support of plant operations.
Each unit includes the continued cost of wet storage for the fuel cycle
inventories until each cycle has decayed for at least five years from
reactor core discharge date. The cost estimate assumes d'lat Me spent
fuel storage facility and support systems are isolated from the balance of
the systems to allow more flexibility in dismantling and cost savings.
Five years is needed to permit the heat generation rate of the spent fuel
assemblies to decay to acceptable levels for dry storage, typically l
kilowatt per assembly. An additional six months is needed past the five-
year cooling period to allow for removal of Me final assemblies from the
fuel pool to the ISFSI. The decommissioning scenario has been
constructed to permit continued operation of Me Fuel Building of each
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unit. Once the final core discharge of spent fuel assemblies has been
placed in dry storage, each unit's wet spent fuel storage and handling
facilities will be available for decommissioning.

It is assumed that spent fuel will be shipped either to DOE's geological
repository or an interim spent fuel storage facility during the
operational period of the ISFSI facility. The OA has included costs for
ISFSI operations until 10 years have elapsed from Unit 3 shutdown, i.e.
through 2037. It is expected that at that time the DOE will assume all
costs for operations and maintenance of the ISFSI facility until removal
of all spent fuel is completed. Once all spent fuel has been removed from
the site, the dry storage facility will be decontaminated and demolished.

3.4.2 Reactor Vessel and Internal Components

The reactor vessel, pressurizer, coolant pumps, and piping will be
chemically decontaminated prior to any dismantling work. The reactor
pressure vessel and reactor internal components are segmented for
disposal in shielded transportation casks. Segmentation and packaging
of the internals' packages are performed in the refueling canal where a
turntable and remote cutter will be installed. The vessel is segmented
in place, using a mast-mounted cutter supported off the lower head and
directed from a shielded work platform installed overhead in the reactor
cavity. Transportation cask specifications and Department of
Transportation (DOT) regulations dictate segmentation and packaging
methodology. All packages must meet the current physical and
radiological limitations and regulations. Cask shipments will be made
in DOT-approved, currently available, truck casks.

The dismantling of reactor internals at PVNGS will generate GTCC
radioactive waste generally unsuitable for shallow land disposal.
Although the material is not classified as high-level waste, DOE has
indicated it will accept title to this waste for disposal at the future
high-level waste repository (Ref. 10). However, the DOE has not yet
established acceptance criteria or a disposition schedule for this
material, and numerous questions remain as to the ultimate disposal
cost and waste form requirements. As such, for purposes of this study,
the GTCC waste is assumed to be packaged and disposed of as high-
level waste, at a cost equivalent to that envisioned for the spent fuel.

TLG Services, Inc.



Palo Verde Nuclear GeneratingStation
Decommissioning Cost Study

Document A04-1417-002, Rev. 0
Section 3, Page 5 of19

Reactor coolant piping is cut from the reactor vessel once the water level
in the vessel (used for personnel shielding during dismantling and
cutting operations in and around the vessel) is dropped below the nozzle
zone. The piping is boxed and shipped by shielded van. The reactor
coolant pumps and motors are lifted out intact, packaged, and
transported for disposal.

3.4.3 Steam Generators and Other NSSS Components

The recommended method of removal for the steam generators is to
extract the units through a construction equipment hatch that was
subsequently sealed when the Reactor Building construction was
completed. The construction hatch would have to be re-created,
requiring modifications to the building. The hatch was approximately
forty-foot square. Reopening this hatch would provide the needed
room for the generators and rigging equipment required for their
removal. The removal of sections of the D-rings, parts of floor slabs,
and grating would also be required for the generators to be
maneuvered tO the opening.

The hatch will be re-created by cutting a hole in the building using a
diamond wire saw. Once the building is opened, grating within the
work area will be decontaminated and removed. Next, a trolley crane
will be set up for removal of the generators. By setting the trolley
crane first, it can be used to lower portions of the D-rings that will
have to be removed as part of the modification effort. It also can be
used to help remove portions of the floor slab. The D-rings will be cut
into pieces for a controlled removal. Once the final cut is made for
each piece, each section will be lowered out of the reactor building
using the trolley crane where it will be further sectioned and prepared
for transportation to Me disposal site.

The generators wit] then rigged for removal, disconnected from the
surrounding piping, and maneuvered into the open area where they
will be lowered onto a dolly. The dolly will allow the lower end of the
steam generator to slowly roll outside of the Reactor Building as it is
being lowered. Once the steam generator has been lowered to the
horizontal position, it will be filled with low-density cellular concrete
and any openings will be welded closed. When this stage has been
completed, the generator will be lifted onto a prime mover and moved
to an.on4site storage area to await transport to the disposal facility.
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The second steam generator will be removed using the same technique.
Once both generators have been removed, a portion of the construction
hatch will be closed using concrete blocks. A smaller opening will be
covered with a temporary sealed barrier to allow for future access.

Once at the storage area, each generator will have a carbon steel
membrane welded to its outside surface for shielding during transport.
The generators will then be loaded onto a prime mover and moved to
an on-site railhead where they will be transported to the specified
disposal facility. It is assumed that the future Southwest Compact
burial site (with a presumed location within 400 miles of Palo Verde)
will be able to accommodate large components intact. The pressurizers
for the site will be removed using the same techniques.

3.4.4 Main Turbine and Condensers

The main turbine will be dismantled using conventional maintenance
procedures. The turbine rotors and shafts will be removed to a .clean
laydown area for disposal. The lower turbine casings will be removed
from their anchors by controlled demolition. The main condensers will
be segmented and transported to the laydown area for disposal as scrap,
along with the lower turbine casings.

3.4.5 Transportation Methods

For the purposes of the cost estimate, it was assumed that LLRW
produced in the decontamination and dismantling of the nuclear units
will be moved by truck, shielded van,. and multi-wheeled transporter to
the appropriate facility. Transport costs were developed for the future
Southwest Compact disposal facility (presumed within 400 miles of
PVNGS), the Envirocare facility, and the recycling and incineration
processors m Tennessee.

3.4.6 Low-Level Radioactive Waste Disposal

To the greatest extent practical, non-compactable LLRW will be treated
to reduce the total volume of radioactive material requiring controlled
disposal. The treated material meeting the regulatory and/or site
release criteria will be released as clean scrap, requiring no further cost
consideration. Material not meeting release criteria will be processed
for volume reduction and packaged for controlled disposal as radioactive
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waste. Material/waste recovery and recycling will be performed off site
by a licensed processing center.

All material requiring controlled disposal, with the exception of Dry
Activated Waste (DAVV) and contaminated concrete rubble and soil, is
assumed to be disposed of at the future Southwest Compact site.
Contaminated concrete rubble and soil will be sent to the Envirocare
facility in Clive, Utah for controlled disposal, and DAW will be shipped
to a processor for incineration/compaction.

3.4.7 Water Reclamation Facility

A11 activities associated with the water reclamation facility are
.considered non-critical and will not effect critical path scheduling.
There are no costs associated with staffing and heavy equipment since
the task can be started and interrupted when critical path activities
allow for usage of equipment and manpower. Assuming all release
criteria is met, the building structures can be removed in orderly
fashion using acceptable controlled demolition techniques. The use of
soil remediation technologies will not be required since it is assumed
hazardous and radiological release criteria will also be met.

The buildings will be removed to a nominal depth of three feet below
grade level. Holes will be drilled in the foundation base mat to allow for
natural drainage. Building and structure sub grade voids will be
backfilled with clean demolition debris and graded. Underground piping
will be excavated and all voids backfilled. Appendix H summarizes the
facility decommissioning costs.

3.4.8 Water Reclamation Supply System Pipeline & Structures

All activities associated with the water reclamation supply system
pipeline and structures are considered non-critical and will not effect
critical path scheduling. There are no costs associated with staffing
and heavy equipment since the task can be started and interrupted
when critical path activities allow for usage of equipment and
manpower.

These activities include the removal of the 91$* Avenue Wastewater
Treatment Plant Interface Structure, Buckeye Irrigation Company
Interface, and the Hassayampa Pumping Station. The buildings will be
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demolished to a nominal depth of three feet below grade level. Holes will
be drilled in the foundation base mat to allow for natural drainage. All
piping up to three feet below grade M11 be excavated and removed, all
piping below three feet below grade will be left in place and filled with
concrete slurry to prevent any future collapse. Appendix I summarizes
the decommissioning costs.

3.4.9 Evaporation Ponds

A11 activities associated with the Evaporation Ponds are considered
non-critical and will not effect critical path scheduling. There are no
costs associated with staffing or heavy equipment since the task can be
started and interrupted when critical path activities allow for usage of .
equipment and manpower. No costs have been included for backfilling
the ponds, there is no current basis for requiring this activity.

Based upon plant operations and health physics information, it appears
that there are some radioactive materials in the Evaporation Ponds.
Insufficient data has been provided to determine whether remediation is
required to meet the MARSSM and Part 20 release requirements.
Consequently, no allowance has been provided for remediation of the
Evaporation Ponds. Appendix J summarizes the facility
decommissioning costs.

3.4. 10Make-up Water Reservoir

All activities associated with the Make-up Water Reservoir are
considered non-critical and will not effect critical path scheduling.
There are no costs associated with staffing and heavy equipment since
the task can be started and interrupted when critical path activities
allow for usage of equipment and manpower.

These activities include removal of the Make-up Water Intake Structure
and the Make-up Water Building to a nominal depth of three feet below
grade level. Holes will be drilled in the foundation base mat to allow for
natural drainage. Building and structure subgrade voids will be
backfilled with clean demolition debris and graded. Underground piping
will be excavated and the voids backfilled. The berm surrounding the
reservoir will be removed. No costs have been included for backfilling
due reservoir, there is. no current basis for requiring this activity.
AppendixK summarizes the facility decommissioning costs.
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3.4.11 ISFSI
I

The OA is developing an ISFSI that is assumed to be constructed prior
to the shutdown of Unit 1. This facility is assumed to have sufficient
capacity to accommodate operational and decommissioning fuel
requirements. Costs related to the incremental expansion of the ISFSI
for decommissioning needs have been included in the estimate.

Palo Verde will use the NAC International Universal MPC (Multi-
Purpose Canister) System (UMS) canister-based system for the storage
and transportation of spent fuel. An average loading of 24 assemblies
per cask will be used. Additional casks will be required for the storage
of GTCC material, however, the capital Costs for the casks are included
in the reactor vessel dismantlement costs.

The estimate includes an ISI-TSI staff and energy costs for the years
following Unit 1 shutdown, through 2037. Additional ISSI-related costs
such as insurance, additional site security, fees, and heavy equipment
costs are dependent upon events such as Part 50 license termination,
transfer of spent fuel to dry storage, etc. A11 of these events take place
after Unit 3 shutdown, and these costs have been included in the study
as ISFSI costs incurred after that point. Fourteen casks are assumed to
be shipped from the site during the operation of the ISFSI, transfer costs
from the ISFSI to the DOE for these casks have been included in the
estimate. At the end of 2037,al1 operational and maintenance costs are
assumed to be taken over by the DOE.

Some activation of the liner material in the casks is assumed to occur
over the storage life of the canisters. The cost of the disposition of this
material, as well as the conventional demolition of the ISFSI facility, is
included in the estimate. It is assumed that on-site landfill facilities
may be reopened for the disposal of ISFSI demolition debris, if required.
The study portrays the ISFSI as being decommissioned in 2037, prior to
the time that the DOE is assumed to take responsibility for the facility.
Appendix L, Table L-1, summarizes the ISFSI facility decommissioning
costs.
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3.4.12 Stored Steam Generators and Storage Facility

This study includes the disposal  costs of two addi t ional  Uni t  2
replacement steam generators assumed to be stored in a proposed on-
site storage facil ity as a result of the steam generator change-out
program. All activities associated Mth the stored steam generators and
facil i ty are considered non-critical and wil l  not effect critical path
scheduling. These two generators are assumed to be packaged and
transported in the same manner as the steam generators extracted from
the Reactor Buildings. However, this study does assume that the stored
steam generators have already been decontaminated and shielded prior
to unit shutdown and subsequent decommissioning. Appendix M
summarizes the facility decommissioning costs.

3.4.13 On-Site Clean Fill Disposal

Construction debris resulting from the decommissioning project is
considered suitable for on-site disposal. This saves some of the
transportation costs and the tipping fee at a commercial disposal
facility. An existing landfill may be expanded for the disposal of this
construction debris, or existing voids (such as the decommissioned
Evaporation Ponds or Make-up Water Reservoir) may be utilized for
this purpose. No costs for the expansion and/or preparations of any
area for use as on-site disposal have been included in this estimate.

3.4. 14 Site Conditions Following Decommissioning

Following the decommissioning effort, the structures and remaining
systems will meet Me specified NRC site release limit. The NRC
involvement in the decommissioning process typically will end at this
point. Local building codes, state environmental regulations, and the
OA's future plans for  the si te wi l l  d ictate - the next step in the
decommissioning process. TLG assumed the total removal of all plant
systems and all of the above-grade structures from the site except the
switchyard and site drainage facilities. These non-radiological costs are
a part of this study.

TLG Services, Inc.
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3.5 ASSUMPTIONS

The following are the major assumptions made in the development of the cost
estimate for decommissioning PVNGS.

3.5.1 Estimating Basis

The estimate is performed in accordance with the methodology
described in the AIF/NESP-036 study.

2. Decommissioning costs are reported in the year of projected
expenditure, however, the values are provided in 2001 dollars for
the current estimate. Costs are not inflated or escalated over the
period of performance.

Plant drawings, equipment, and structural specifications used in
the estimate were provided by the OA.

4. A11 units are assumed to be essentially identical except for
common structures and systems. Common systems and
structures are assigned to and incorporated within the estimate
for Unit 3.

5. Additional decommissioning costs for secondary side systems
contamination caused by the Unit 2 steam generator tube rupture
are included in the estimate. The turbines and condensers have
been treated as clean components in the estimate.

Aside from the future ISFSI faci l i ty and proposed Steam
Generator Storage Facility, only existing site structures, as
presently identified, will be considered in the decommissioning
cost. The existing electrical switchyard will remain after
decommissioning in support of the utility's electrical transmission
and distribution system.

TLG Services,Inc.
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3.5.2 Labor Costs

The craft labor required to decontaminate and dismantle the
nuclear unit will be acquired through standard site contracting
practices. The current rates for labor at the site (fully loaded) are
used as an estimating basis.

Utility staffing requirements will vary with the level of effort
associated with the various phases of the project. Once the
decommissioning program commences, the operations staff will be
reduced to only those staff positions necessary to support the
decommissioning program and ISFSI activities. Staff transition
costs from plant operations to decommissioning are included in
this study. Employee labor cost data and craft labor rates for site
administration, operations, construction, and maintenance
personnel were provided by the OA for positions identified by
TLG.

3. Site security, radiological controls, and overall site administration
during decommissioning and dismantling will be provided by the
OA. ..

4. Engineering services for such items as writing activity
specifications and detailed work procedures will be provided by
outside contractors with the appropriate expertise.

5. A11 work (except vessel and internals removal activities) will be
performed on an 8-hour per day, 5-day per week basis, with no
overtime. There are 11 paid holidays per year. Vessel and
internal removal activities will be performed using two shifts,
with an additional charge for back shift activities.

3.5.3 Design Conditions

1. Any fuel cladding failure that occurred during the lifetime of the
plant is assumed to have released fission products at sufficiently
low levels that the buildup of quantities of long-lived isotopes
(e.g., cesium-137, strontium-90, or transuranics) has been
prevented from reaching levels exceeding those which permit the
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major NSSS components to be shipped under current DOT
regulations, and to be buried within the requirements of§ 61.

2. The estimated curie- content of the vessel and internal
components were derived frornthose listed in NUREG/CR-3474
(Ref. 11). Actual estimates were derived from the Ci/gram values
in NUREG/CR-3474 and adjusted for the different mass of the
PVNGS components, operating life, and periods of decay.
Additional short-lived isotopes were derived from NUREG/CR-
0130 (Ref. 12) and NUREG/CR-0672 (Ref. 13) and benchmarked
to the long-lived values from NUREG/CR-3474.

Segmentation of the reactor vessel internal components will
produce a limited quantity of activated material with radionuclide
inventories exceeding Class C quantities, as defined in § 61. The
GTCC material is generally not suitable for shallow land disposal
and will most likely be disposed of as high-level waste in due
DOE's geological repository (unless the NRC approves an
alternative solution). The cost of disposal, unlike that for the
spent fuel, is not addressed by the DOE's l mill/kWhr surcharge.
As such, the disposal cost for GTCC presumes the packaging of
this material in canisters similar to those used for spent fuel
disposal, at an equivalent cost.

4. The only activated concrete is the bioshield, adjacent to and
surrounding the reactor vessel. Aside from this and material
resulting from the scarifying of some concrete surfaces, the bulk
of concrete in the Reactor Building is assumed to meet NRC
release limits for on-site disposal of material.

The reactor vessel and reactor coolant system will be assumed to
be chemically decontaminated using one chemical flush and two
water rinses prior to segmentation.

3.5.4 Transportation

Contaminated piping, components, and structural material other
than the highly activated reactor vessel and internal components
will qualify as LSA-I, II, or III or Surface Contaminated Object,
SCO-I or II, as described in Title 49 of the Code of Federal
Regulations (Ref. 14). The contaminated material will be
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packaged in Industrial Packages (IP I, II, or III) for transport
unless demonstrated to qualify as their own shipping containers.
The reactor vessel and internal components MII be transported in
accordance with § 71, as Type B. It is conceivable that the
reactor, due to its limited specific activity, could qualify as LSA II
or III. However, the high radiation levels on the outer surface
would require that additional shielding be incorporated within
the packaging so as to attenuate the dose to levels acceptable for
transport.

2. Truck transport assumes a maximum normal road weight limit of
80,000 pounds for all shipments, wid'l the exception .of the
overweight shielded casks. Rates for shipping radioactive wastes
are provided by Tri-State Motor Transit in published tariffs for
this cargo (Ref. 15).

Transport of highly activated metal, produced in the
segmentation of the reactor vessel and internal components, will
be by shielded truck cask. Cask shipments may exceed 95,000
pounds, including vessel segment(s), supplementary shielding,
cask tie-downs, and tractor-trailer. The maximum number of
curies per shipment assumed permissible is based upon the
license limits of available shielded shipping casks. The number
and curie content of vessel and internal segments are selected to
meet these limits.

The number of cask shipments out of the Reactor Building is
expected to average three every two weeks. Non-cask shipments
(i.e., IP boxes) will be limited to. 20 per week.

3.5.5 Spent Fuel

The cost to remove and dispose of the spent fuel from the site is not
reflected within the estimate to decommission the PVNGS. Ultimate
disposition of the spent fuel is the province of the DOE's Waste
Management System, as defined by the Nuclear Waste Policy Act. Any
delay in the transfer of spent fuel would increase the on-site
management costs.

1. For the basis of this cost study, it is assumed a PVNGS ISFSI site
will begin storing spent fuel prior to the shutdown of Unit 1, with

TLG Services, Ire.

I

4.

3.



Pda Verde Nuclear Generating Station
Decommissioning Cost Study

Document A04-1417-002, Rev. 0
Section 3, Page 150f19

the OA providing operation and maintenance of the facility
through the year 2037. The spent fuel assemblies from the Fuel
Handling Building storage pools will be relocated to the ISFSI for
storage within 66 months ,of each unit's final shutdown until such
time that transfer to a DOE or interim storage facility can be
completed. The study includes operational and maintenance costs
for the ISFSI through the year 2037, after which time these costs
will be assumed by the DOE.

Post-shutdown ISFSI costs through the year 2037 are reflected
within the decommissioning estimate for dry fuel storage as
outlined in Appendix L.

Control elements will be removed and disposed of along with e .
spent fuel assemblies.

The railroad track connecting the fuel buildings to the proposed
ISFSI location was estimated at 8,095 linear feet.

5. The figures provided by the Operating Agent for the procurement
of dry fuel storage casks represent current costs in the industry.
Since the 2001 study is based on the 1998 study assumptions, no
contingency has been applied against these values. The
Operating Agent expects that the large quantity of casks required
at PVNGS would merit a discount in price that would counter-
balance any contingency factor for price increase. Therefore, any
consideration of such contingency is unnecessary.

3.5.6 General

1. The e>dsting plant equipment is considered obsolete and suitable
for scrap as deadweight quantities only. The OA wi l l  make
economically reasonable efforts to salvage equipment following
final plant shutdown. Nonetheless, because placing a salvage
value on this machinery and equipment would be speculative, and
the value would be small i n comparison to overall
decommissioning expenses, this estimate does not attempt to .
quantify the value that the OA may realize based upon those
efforts. It is difficult to predict whether the market for used
equipment will be stronger or weaker Haag it is today. For these
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reasons, no equipment salvage value was included in the
estimate. la.

Scrap generated during decommissioning is not included as a
credit in Mis study for two reasons: (1) the relatively low market
value of scrap, and (2) the relatively high cost of releasing the
material from the site, i.e., the time and expense associated with
"contamination-free" certification. It is assumed, for purposes of
this estimate, that any value received from the sale of the
material would be more than offset by the on-site processing
Costs.

The OA will provide for the on-site electrical power required to
decommission the plant. For estimating purposes the plant is
assumed to be De-energized, with decommissioning activities
relying on temporary power connections.

4. Current plant staffing will remove all items of furniture, tools,
mobile equipment (such as forklifts, trucks, bulldozers, and other
similar mobile equipment), and other such items of personal
property owned by the OA that will be easily removed without the
use of special equipment at no cost or credit to the project.

5. E>dsting warehouses will be cleared out of non-essential material
and remain for use by the OA and its subcontractors. The
warehouses may be dismantled as they become unnecessary to
the decommissioning program.

r

The current OA staffing perform the following activities at no cost
or credit to the project during die first six months of the planning
period:

Fuel oil tanks will be emptied and cleaned by flushing or
steam cleaning prior to disposal.
Acid and caustic tanks will be emptied.
Lubricating and transformer oils will be drained and
removed from site by a waste disposal vendor.
All hazardous and legacy radioactive material will be
removed and mispositioned.

The decommissioning activities will be performed in accordance
with the current regulations assumed to be in place at the time of
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decommissioning. This includes the ability to dispose of
demolition debris on-site. Changes in current regulations may
have a cost impact on decommissioning.

8. Material and equipment costs for conventional demolition and/or
construction activities were taken from R.S. Means Construction
Cost Data.

The study follows the principles of ALARA through the use of
work duration adjustment factors, which incorporate such items
as radiological protection instruction, mock-up training, and the
use of respiratory protection and personnel protective clodling.
These items lengthen a task's duration, which increases the costs
and lengthens the overall schedule. ALARA planning is
considered in the costs for engineering and planning, and in the
development of activity specifications and detailed procedures.
Changes to §20 worker exposure limits may impact the
decommissioning cost and projects schedule.

10. Nuclear liability insurance provides coverage for damage or
injuries due to radiation exposure from equipment, material, etc.,
used during decommissioning. Nuclear liability insurance is
phased out upon final decontamination of the site. Nuclear
property insurance will cease upon termination of the §50 or §72
license(s). Insurance costs in the estimate are based on premium
information for required policies identified by the OA following
cessation of plant operations and during decommissioning
activities. Premium discounts are in accordance with NRC
guidelines.

11. Property tax assessments and payments will end when the plants
are shut down. Sales tax will be included at the local specified
rates for purchased material.

12. The perimeter fence and in-plant security barriers will be moved
as appropriate to conform to the Security Plan in force during the
various stages in the project.

13. Shallow portions of exterior concrete circulating water piping will
be exposed and die roof of the piping will be collapsed in place,
while deeper portions of the piping will be capped and abandoned

TLG Services, Inc.
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in place. Contaminated underground concrete pipe will be
removed entirely or decontaminated and abandoned
Underground steel pipe will be removed completely. Electrical
manholes will .be backfilled with suitable earthen material and
abandoned

14. All site vestiges will be removed to a nominal depth of three feet
below ground, with non-contaminated subgrade foundations
remaining in place below this level. Holes will be drilled in each
of the foundation baseman to al low for  natural  drainage
Building and structures subgrade voids will be backfilled with
clean demolition fill. The site will be graded and landscaped

15. The existing electrical switchyard will remain after
decommissioning in support of the utility's electrical transmission
and distribution system

16. All railroad tracks on the site will be removed

17. Road and parking areas with asphalt or concrete surfacing will be
broken .up and the material used as backfill on site. All gravel
road and parldng areas will remain in place and be covered with
till. Culverts, head walls, and stone riprap will remain in place to
allow natural drainage

18. The OA will have some existing scaffolding quantities available
from plant operations to support the decommissioning project
Therefore, only costs associated with the remaining required
scaffolding are included

19. No significant quantities of asbestos, industrial solvents
chromates water, lead, or mercury are expected to be present on
site at the time of decommissioning. Therefore, remediation costs
are not included in the study

20. This study has assumed that the Arizona Revised Statues
specifically 49-762.01 through 49-762.08 and 49-701.01, all
regarding the definition and handling of solid waste, do not
interfere with the on-site disposal of concrete rubble, nor do they
create any requirement for the removal of below grade clean or
decontaminated structures, which this study assumes are

TLG Services.Inc
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abandoned in place. With the establishment of a solid waste
disposal facility on site, the Owners are creating a long-term
liability for the management and caretaldng of the disposal
facility. Any costs for this ongoing management and caretaldng
are not included in Mis estimate.

3.6 COST ESTIMATE SUMMARY

Summaries of the radiological decommissioning costs and annual expenditures
are provided in Appendices B, C, H, I, J, K, L and M. Table 6.1 provides a
breakdown of these costs into the components of decontamination, removal,
packaging, transportation, waste disposal, project management (staffing), and
"other" cost categories. The costs were extracted from the detailed cost tables
in Appendices C, H, I, J, K, L, and M. The following should be considered
when reviewing these tables:

"Decon" as used in the headings of these tables, refers to
decontamination activities, as opposed to the NRC term DECON which
refers to the prompt removal decommissioning scenario.

"Total" as used in the headings of these tables, is the sum of Decon,
Remove, Pack, Ship, Bury, and Contingency, as well as other items
(such as toxins, spent fuel, insurance, staffing, fees, etc.).

The subtotal reported for the major cost categories does not include
contingency, which is reported in a separate column.

"Other" includes differeNt types of costs, which are not easily categorized
(such as characterization contract services, license termination survey, t
contract sources, plant preparation, costs, etc.).

TLG Services, Inc.
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4. SCHEDULE ESTIMATE

The schedule for the decommissioning scenarios considered in this study follows the
sequence presented in the AIF/NESP-036 study, with minor changes to reflect recent
experience and site-specific constraints. In addition, the schedule incorporates the
spent fuel management plan outlined for the PVNGS inventory

Appendix D presents a schedule for the selected decommissioning alternative, the
assumptions supporting this schedule are listed in Section 4.1. The key activities
listed in the schedule do not reflect a one-to-one correspondence with those activities
in the Appendix C cost tables, but reflect dividing some activities for clarity and
combining others for convenience. The schedule was prepared using the "Microsoft
Project for Windows" computer software (Ref. 16)

4.1 SCHEDULE ESTIMATE ASSUMPTIONS

The schedule estimate reflects the results of a precedence network developed
for the site decommissioning activities, i.e., a PERT (Program Evaluation and
Review Technique) Software Package. The following assumptions were made
in the development of the decommissioning schedule

All work (except vessel and internals removal activities) is performed
during an 8-hour workday, 5 days per week, with no overtime. There
are 11 paid holidays per year

The fuel handling facilities located in the Fuel Handling Buildings will
be isolated and serve as interim wet fuel storage facilities until such
time that all spent fuel has been discharged from the spent fuel pools
i.e., within approximately 66 months from shutdown of each unit. The
pools are assumed to accommodate Me final core discharge from each
unit, allowing decontamination and dismantling to commence on the
power block structures without constraint. Decontamination and
dismantling of the Fuel Handling Buildings are initiated once the
transfer of spent fuel to the on-site ISFSI or to the DOE high-level waste
repository is complete

Reactor vessel and internals removal activities are performed by using
separate crews for different activities working on different shifts, with a
corresponding back shift charge for the Second shift
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Multiple crews work parallel activities to the maximum extent possible
consistent with: optimum efficiency, adequate access for cutting
removal and laydown space, and the str ingent safety measures
necessary during demolition of heavy components and structures

Period 2 decommissioning activities for Unit #1 will begin immediately
following the 18-month Period 1 preparation phase after the cessation of
plant operations. Period 2 activities for Unit #2 and #3 will begin
following a 12-month Period 1 preparation phase. Sequencing the
integrated decommissioning of the PVNGS is intended to maintain an
even level of staff resources

4.2 PROJECT SCHEDULE

The period-dependent costs presented in the cost tables in Appendix C are
based upon the durations developed in the schedule for each decommissioning
alternative. Durations are established between several milestones in each
project period, these durations are used to establish a critical path for the
entire project. In turn, the critical path duration for each period is used as the
basis for determining the total costs for. these period-dependent items

A project milestone schedule for the selected decommissioning alternative is
provided in the Executive Summary. Table 4.1 presents a timeline for Unit 1
2, 3, and ISFSI decommissioning. Milestone and timeline dates are based on a
40-year plant operating life and a minimum of 66 months wet storage for the
last core discharge of fuel

Note that while the schedule and timeline for the ISFSI show ISFSI
Decontamination and Site Restoration in 2037. this date is shown for
presentation purposes, and only indicates Me assumed end of the OA's
responsibility for the spent fuel storage and maintenance. These activities
would. in fact. be carried out at an undetermined date in the future, when all
the spent fuel has been removed by the DOE

TLG Services. Inc
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PVNGS UNIT 1

PVNGS UNIT 3

PVNGS UNIT 2

2019
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Shutdown
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2024
Dec

Shutdown

2025
Dec
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PVNGS DECOMMISSIONING TIMELINES

2026
June

I..."

2026
Dec.

I----------Wet Fuel Storage

Deconunissioning

Decommissioning

Wet Fuel Storage

Period 2

Wet Fuel Storage

Period 2

TABLE 4.1

2030
June

2031
June

2031
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2032
April

Delay Survey

Delay Survey

Dry Fuel Storage
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2033
Aug

Dry Fuel Storage

Dry Fuel Storage

2033
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2034
Ma y

2034
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I

Site Restoration

Site Restoration
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2035
N ov

2035
Nov

2032
Sep

Survey Site Restoration

Shutdown

Preparations |~ Decommissioning

Period 2 Period 3

2021
Mar

2028
Mar

2033
Aug

2034
May

2035
N ov
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TABLE 4.1
(cont'd)

PVNGS ISFSI

Wet Fuel Storage Dry Fuel Storage
LE..

Unit 1
Shutdown

Unit 2
Shutdown

Unit 3
Shutdown

End Units Site
Restorat ion ISFSI ISFSI

Decontamination Site RestorationI I ISFSI Operations

2024
Dec

2025
Dec

2027
Mar

I
2032
Sep

2035
Nov

2037
July

2037
Nov

2037
Dec

NOT TO SCALE

Note: Removal of the Water Reclamation Facility, Water Reclamation Supply System Pipeline &
Structures, Evaporation Ponds, Make-Up Water Reservoir, and Retired Steam Gens & Storage Facility
can begin anytime after Unit 3 shutdown and must be completed by the end of the site restoration
period for the nuclear units.
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5. R~AD1oAcT1vE WASTES

The goals of the decommissioning program are the removal of radioactive material
from d'le site and the termination of the NRC license for the site. This currently
requires the remediation of all radioactive material at the site in excess of applicable
legal limits. Under the Atomic Energy Act (Ref. 17), the NRC is responsible for
protecting the public from sources of ionizing radiation. Title 10 of the Code of
Federal Regulations delineates the production, utilization, and disposal of radioactive
materials and processes. In particular, §61 controls Me burial of low-level radioactive
material and §71 defines radioactive material.

The radioactive waste volumes generated during the various decommissioning
activities at the site are shown by line activity in the cost tables in Appendix C. Waste
volume summaries, shown in Table 5.1, are quantified consistent with §61
classifications. The volumes are calculated based on the gross container dimensions
or, for components serving as their own waste container, the volume is calculated
based upon the displaced volume of the component, i.e., steam generators and
pressurizer

Most of the materials being transported for controlled burial are categorized as LSA
or SCO material containing Type A quantities, as .defined in 49 CFR §173-178.
Shipping containers are required to be Industrial Packages (IP-1 or IP-2, as defined
in §173). For this study, commercially available steel containers are presumed to be
used for the disposal of piping, small components, and concrete. Larger components
can serve as their own containers wider proper closure of all openings, access ways,
penetrations, etc.

The reactor vessel and internals are categorized as large quantity shipments and,
accordingly, will be shipped in reusable-shielded truck casks with disposable liners.
In calculating disposal costs, the burial fees are applied against the liner volume, as
well as the special handling requirements of the payload. Packaging efficiencies are
lower for the highly-activated materials (greater than Type A quantity waste) where
high concentrations of gamma-emitting radionuclides limit the capacity of the
shipping canisters. The steam generators and pressurizer will be shipped intact for
disposal

No process system that contains/handles radioactive substances at shutdown is
presumed to meet material release criteria by decay alone, i.e., systems radioactive at
shutdown will still be radioactive in a deferred decommissioning adtemative due to
the presence of long-lived radionuclides. While the dose rates decrease with time,

TLG Services. Inc.
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radionuclides such as 137Cs will still control the disposition requirements.
The waste volume generated in the decontamination and dismantling of the nuclear
units is primarily generated during Period 2 of DECON. Contaminated and activated
material will be characterized on site, with a significant volume routed for additional
processing. Component with low levels of removable surface contamination will be
decontaminated on site to the maximum extent possible. Components with low levels
of internal contamination will be shipped to a waste recycling center for disassembly,
decontamination, volume reduction, and/or repackaging. Heavily contaminated
components and activated materials are generally routed for controlled disposal after
on-site volume reduction.

Noncompactable (metallic) radioactive waste generated from removal of the plant
equipment will be sent to an off-site vendor for recycling as a means of reducing the
ultimate disposal volume. Considering typical plant conditions and industry
experience, the inventory of contaminated material at the PVNGS was segregated
based on the likelihood of volume reduction and decontamination for radiological free
release. The burial volumes reported in Table 5.1 reflect the savings that result from
reprocessing and recycling. The cost of off-site processing of no compactable metallic
waste was estimated at a rate of $1.50 per pound, and appears as a recycling cost in
the detailed decommissioning cost tables in Appendix C.

For purposes of constructing the decommissioning cost estimate, all material
requiring controlled disposal generated in the decontamination and dismantling of
PVNGS, with the exception of noncompacted DAW and contaminated concrete
rubble and soil, is assumed destined for disposal at the future Southwest Compact
Low-Level Waste Disposal. This facility is to be located in Arizona within 400 miles
of the site. The base burial charge estimated for the future Southwest Compact
site is $5.05 per pound. Contaminated concrete rubble and soil will be sent to the
Envirocare facility in Clive, Utah for controlled disposal at an estimated charge of
$87 per cubic foot. Dry Activated Waste (DAW) will be shipped to a processor for
incineration/compaction at a cost of $4.65/lb.

TLG Services, Inc.
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TABLE 5.1

DECOMMISSIONING RADIOACTIVE WASTE BURIAL VOLUMES

Waste
Classy

Volume*
(Cubic feet)

Unit 1 DECON A
B
C

>C

108,942
3,182

459
1.069

Total 113,653

Unit 2 DECON A
B
C

>C

125,097
3,182

459
1.069

Total 129,808

Unit 3 DECON A
B
C

>C

124,991
3,182

459
1,069

Total 129,702

ISFSI A 15.624

Total 388,787

1 Waste is classified accordiNg to the requirements as delineated in Tide 10 of the
Code of Federal Regulations, Part 61.55

z Columns may not add due to rounding.

TLG Services, Inc.
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6. RESULTS

The projected costs to decommission the PVNGS station under the DECON
alternative is estimated to be $1,972,166 in thousands of 2001 dollars, including the
approximate 5% year operation Of the Fuel Handling Buildings as interim wet fuel
storage facilities and approximate 12V2 years of ISFSI operation, with subsequent
decontamination and demolition. The costs reflect the site-specific features of the
site, the local cost of labor, a schedule for spent fuel receipt, and a projected cost for
low-level radioactive waste disposal. A summary of the major activities contributing
to the total cost of decommissioning is provided in Table 6. l .

Staffing, including management, security, and health physics combine with the
removal labor cost to represent the majority of the costs to decommission a nuclear
station. This is a direct result of the labor-intensive nature of the decommissioning
process, as well as the management controls required to ensure a safe and successful
program. LLRW disposal (burial) represents the next largest cost component. These
costs are indicative of the expense incurred in siting, developing, and licensing new
disposal facilities. Packaging and transportation costs are most sensitive to the waste
volume generated in the decontamination and dismantling process, the volume
reduction achieved, transport regulations for LLRW, and the final destination (i.e.,
distance to the disposal site). "Other" costs include engineering and preparation costs
as well as taxes, energy costs, insurance, and fees.

Extensive changes in TLG's cost model over the last three years precludes direct
comparison with the 1998 study's costs. Examples of such changes are as follows:

• The incorporation of two additional burial sites, with corresponding shifts in
burial costs and volumes. The burial logic has shifted from a volume-based
calculation to a weight-based calculation, changing the costs for recycling and
burial in the process.

• The recycling / reprocessing effort of LLRW off site has been increased, with
corresponding reductions in burial costs and volumes.

• Many costs that in the past were considered "Other" costs have been separately
identified. This results in an apparent large drop in the "Other" costs as
reported in the current estimate.

Field experience, where available from actual decommissioning programs, has
also been incorporated.

• The 1998 study's three activity periods have been broken into as many as 15

TLG Services, Inc.
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periods now, with some activities shifted or divided between periods.

Such pervasive changes in TLG's cost model cannot be identified by line item
in a cost comparison table.

In most situations, the DECON alternative is the preferred mode of decommissioning.
This alternative is favored because it eliminates a potential long-term safety hazard.
More importantly, the individuals familiar with the operation of the nuclear facility
are available to support the dismantling effort, plant systems, and services are fully
functional, structural integrity is intact, and the licensee has a comprehensive
management organization available to oversee/conduct the orderly decontamination
and dismantling of the facility and site.

This study provides an estimate for decommissioning the si te under current
requirements, based on present-day costs and available technology. Individual costs
associated with decommissioning activities have increased at rates greater than
general inflation. For example, there has been significant volatility in the issues and
policies surrounding waste disposal, i.e., access and cost of LLRW disposal has.been
unpredictable and has escalated at rates historically greater than inflation (over the
past ten years). The government's high-level waste program has experienced a series
of delays, which have impeded the prompt decommissioning of the commercial
reactors retired to date. Waste disposal has become the primary driver in the
escalation of decommissioning costs. It is therefore appropriate that this cost
estimate be reviewed periodically.

TLG Servfees, Inc.
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TABLE 6.1

SUMMARY OF DECOMMISSIONING COST CONTRIBUTORS

Work Category

Unit 1 DECON

Costs 2001$
(thousands)

Percent of
Total Costs

14.520
85.730
14.433

3

17

128.085
171.356

18.876

25
34

Decontamination
Removal
Packaging
Shipping
Burial (Off-Site)
Decommissioning Staffs
LLRW Recycling
Security
Oth€Ì  2 66.239

Subtotal $510,830

Un1't 2 DECON

14.493
89.963
15.033

136.573
196.336

22.985

Decontamination
Removal
Packaging

Shipping
Burial (Off-Site)
DecommissioningStaffs
LLRW Recycling
Security
Other 2 55.989

Subtotal $542,599

1. Columns may not add due to rounding

2. "Other" includes engineering and preparations, insurance, energy, surveys, fuel pool isolation, and
fees. etc

TLG Services. Inc
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TABLE 6.1
(continued)

Work Category

Unit 3 DECON

Costs 2001$
(thousands) 1

Percent of
Total Costs

Decontamination
Removal
Packaging
Shipping
Burial (Off-Site)
Dem sioning Staffs
LLRW Recycling
Security
Other 2

15,204
105,550
15,468
5,348

137,088
205,861
27,180
9,512

56,794

3
18
3
1

24
36
5
z

10

Subtotal $578,008 100

DECON of Special Systems/Structures

8,025 100Water Reclamation Facility
Water Reclamation Supply System
Pipeline & Structures
Evaporation Ponds
Water make-up Reservoir
Original Steam Generators

34,006
4,921

75g
25,704

100
100
100
100

ISFSI DECON

Decontamination
Removal
Packaging
Shipping
Burial (Off-Site)
Decommissioning Staffs
LLRW Recycling
Security
ISFSI Construction
Cask Expenditures
Other z

1,829
8,603

383
62

8,883
41,124

47
3,726

13,770
181,458

7,432

0.7
3.2
0.1

<0.1
3.3

15.4
<0,1

1.4
5.2

67.9
2.8

Subtotal $267,316 100

Station Total (with contingency) $1,972,166
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7. OCCUPATIONAL EXPOSURE

Estimates of occupational radiation exposure were not developed by TLG. We have
no reason to believe that exposures incurred in the decommissioning of PVNGS wi l l
exceed the Generic Environmental Impact Statement (Ref. 18) estimate of 1456.9
man-rem per unit for Units 1 and 2, or 1458.6 for Unit 3

TLG Services. Inc
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Excerpt from 1998 Palo Verde Decommissioning Cost Study - Executive
Summary:

EXECUTIVE SUMMARY APPENDIX
COST ALTERNATIVE STUDY

A study prepared for the Operating Agent (OA) of the Palo Verde Nuclear
Generating Station (PVNGS) by TLG Services, Inc. (TLG), evaluates the costs
associated with decommissioning cost reduction alternatives. A baseline estimate
for Unit 1 of PVNGS using the DECON decommissioning alternative was prepared
for use as a comparison of cost savings. The following is a summary of the ten
alternatives evaluated. A breakdown of cost savings and associated comments is
reported in the Summary Table herein.

1. Removal of the reactor vessel and internals as an integrated package,
transported for intact disposal.

Use of a second shift in the decontamination and dismantl ing of
PVNGS, assessing the ul t imate impact on the decommissioning
schedule and associated costs.

Use of alternative disposal sites for clean waste. This evaluation will
consider expanding the current on-site waste disposal facility. Each
alternative will be ranked based on feasibility and overall cost.

Evaluation of alternative burial sites for LLW. This evaluation will
consider development of an on-site, Part 61 licensed facility. Each
alternative will be ranked based on feasibility and overall cost.

Incremental decontamination and dismantling costs of a single unit
with secondary-side contamination at two levels: (1) Current Unit 1,
and (2) Unit 2 immediately after 1989 tube rupture event.

6. Establishment of an on-site LLW decontamination, processing, and
salvage facility. Three cases will be established for a 70%, 80%, and
90% reduction in the volume of LLW that will require controlled
disposal.

7. Disposal of all LLW at the Chem-Nuclear Systems, Inc., Barnwell,
S.C., disposal facility. Costs will be based on the November l, 1996,
CNSI instituted weight-based cost schedule.

TLG Services, Inc.
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8. The assumption of responsibility for the management of all
decommissioning operations by the OA (currently assumed to be
performed by a DOC).

Based on item 8 above, evaluation of decommissioning planning being
initiated early, so as to have the required approvals at or shortly after
(3-6 months) final shutdown. (Decontamination and dismantling would
begin as soon as possible for Unit 1. Schedules for Units 2 and 3 would
follow so as to maximize the use of rented, leased, or purchased
equipment.)

10. Isolation of the fuel building from the remainder of the facility
(electrical, thermal, and hydraulic) *so as not to impede D8zD
operations. This will include alternatives to monitor and control the
fuel building activities from other than the current location.

The alternatives were evaluated and grouped into three categories to better define
their cost impact.

Cost Bounding' These alternatives change the base scope of the study by
adding assumptions that currently should be considered, and further bound the
cost estimate by identifying changes that will add to the scope or further define
the level of detail required.

Cost Reductions:Changes to the base case that reduce the overall cost of the
decommissioning project. This category can be further defined by cost
reductions that can occur under current regulatory requirements and those
which would require modifications to current requirements.

Not Cost-Effective: Those alternatives that showed no cost benefit, or that
increase the base cost.

After reviewing each alternative and evaluating the cost impacts and savings to the
original decommissioning cost estimate, TLG has developed a list of three
recommendations for inclusion into the base case study.

TLG recommends three of the cost reduction alternatives. Alternative #8, the OA
management of the decommissioning project (serving as DOC) is the highest ranked
alternative for cost reduction. Of all the current options, it is the most feasible and
easiest to adopt and offers a potential cost savings of $18.5 million. The next two
recommendations are waste-related. Alternative # 3, the on-site disposition of clean
construction debris rather than shipment to a local vendor would result in
substantial savings Of approximately $7.6 million. Similarly, Alternative # 6 the
on-site processing of low-level waste is a viable alternative. A review of state-of-
the-art processes in processing and volume reduction is recommended, TLG feels

TLG Servfees,Ire.
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the potential Of 90% volume reduction is not unrealistic and should be investigated
prior to the planning of such a facility. Although even 70% reduction could yield
$ .9 million dollars in savings, a 90% reduction could result in savings of up to $5.5
million.

TLG also recommends further investigation into one of the cost savings alternatives
that would require regulatory revisions for the OA -- that being to create an on-site
facility for the storage of low-level waste. While the cost for such a facility might
not be economical for a single unit, the money to be saved with three units would be
substantial. The site's remote location, its stable profile as a nuclear area, and the
fact that Arizona is the next host state for the Southwest Compact all contribute to
the potential for a successful and profitable venture. TLG recommends that the OA
consider a feasibility study to determine the technical and political viability of
obtaining a Part 61 license. A feasibility study would not only examine the financial
aspects (startup, operation, maintenance) of such a venture, but would also consider
such environmental aspects community involvement and licensing
issues/requirements.

as

Two cost reduction alternatives were approved by the OA to be utilized in the
development of this cost study:

Alternative # 8 in which the OA wil l  act as . Decommissioning Operations
Contractor (DOC), providing contract management of the decommissioning labor
force and subcontractors, directing all decontamination and dismantling activities.
OMer activities that are included but not limited to, are engineering services for
such items as writing activity specifications, detailed procedures, detailed
activation analyses, and structural modifications.

Alternative # 3 in which an on-site facility will be used for clean construction
debris disposal is the second alternative utilized in the study. Environmental
closure requirements will need to be defined before selection of the on-site
location is determined.

/

TLG Services, Inc.
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1 One-Piece Vessel Lift C (35.2) Regulation revisions required, several utilities
submitting similar scenario. Until NRC approves
scenario, alterative remains unlikely.

2 Alternative Shift
Schedule NC 3.0

Fuel storage restricts schedule reduction, savings
are offset by cost of second shift operations.

3 Alternative Disposal
Site - Clean fill C (7.6) Yes

Existing voids created by Evaporator Ponds and
W ater Make-up uti l ized for clean till disposal,
acceptable per Arizona Revised Statute.

4 Alternative Burial Site
On-site Part 81
Licensed LLW Facility

C (220) Yes *
Regulation revision required, on-site development
highly speculative, greatest potentials for savings

with highest risk.

5 Secondary-Side
Contamination B 20.7 Yes

cost
be

Major most impact, should be added to
estimate. Further characterization should
performed to verify event of contamination.

6 On-Site Recycling

-70% Vol. Reduction
-80% Vol. Reduction
-90% Vol. Reduction

C (0.9)
(7.0)
(5.5)

Yes *

On-site facility capital and operating cost (70%
reduction) is within 1% of off-site vendor cost. Due
to responsibilities assumed by vendor and potential
of achieving similar savings, recommend further
investigation. New technologies yet to be proven
must be evaluated as they become available.

7 Weight-Based Burial B (3.7) *

Savings less than 1% of total decommissioning most
to utilize Barnwell. Recommend cost estimate to
assume Southwest Compact burial will be available.

8 OA Assumes DOC
Responsibilities

C (18.5) Yes
Most feasible and easiest to adopt. Minimal risk
with good record indicated at other utilities.

9 Pre-Planning NC (1 .2)
Cost savings are offset by delay in fuel storage pool
decommissioning. $4.2 million savings offset by $3
million additional most due to lengthening of
schedule caused by fuel storage delay. Savings in
period not worth increase in schedule.

10 Fuel Building Isolation B 0

Base estimate allocates $2.1 million (21,000 man-
hours) for license and related document
modifications. This is equal to several eminent utility
allocations. Including building modification cost of
$1.1 million, base estimate allocates $3.2 million.
No savings are indicated.
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SUMMARY TABLE: COST REDUCTION ALTERNATIVES
(Millions of 1998 Dollars)

Legend Further investigation required
B = Cost Bounding C = Cost Reduction NC = Not Cost-Effective

TLG Services. Inc
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APPENDIX B

SCHEDULE OF ANNUAL EXPENDITURES,
UNITS 1, 2, 3 & ISFSI

TLG Services, Inc.
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TABLE B-1

SCHEDULE OF ANNUAL EXPENDITURES
UNIT 1 - DECON

( thousands of $2001)1

Year Labor
Equipment &

Materials Energy Burial Other
Yearly
Totals

3
467
466
496

6,027
6,110

30,293
30,235
25,269
28,558
31,087
23,229
12,365
10,311
10,283
10,013
8,425

1
378

11,373
14,502
11,586
9,161
6,273
1,342

7
2,652
3,882
2,512
2,226
1,983
1,509

730
530
529
362
226

37
22,763
31,805
24,616
18,657
10,459
1,o11

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

5,318
7,183

233,635 67,115 17,149 109,347

24
8,940

10,071
4,065
3,666
3,325
2,537
1,030

566
5,923
5,586

238
37,614 la
83,584 II

3
467
466
496

6,027
e,14z

42,299
78,323
78,153
70,652
64,213
44,006
16,477
11,407
16,735
21,279
16,072
37,614

510,830

Note 1: Columns may not add due to rounding

TLG Services, Inc.
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TABLE B-Z

SCHEDULE OF ANNUAL EXPENDITURES
UNIT 2 - DECON

(thousands of $Z001)1

Year Labor
Equipment &

Materials Energy Burial Other
Yearly
T()ta]5

5,329
70,081
28,989
29,009
28,449
28,449
21,286
12,081
10,283
9,941
8,328

22
5,103

15,153
14,385
7,760
7,760
5,374
1,142

167
3,520
2,512
2,461
1,983
1,983
1,461
701
529
362
226

9,092
38,277
35,824
14,937
14,937
8,014

863

2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

5,300
7,158

253,226 69,157 15,905 121,945

662
13,762
4,521
4,382
s,14z
3,142
2,378
990

5,948
5,586
238

37,614la
82,366 ll

7,180
101,558
89,453
86,062
56,272
56,272
38,514
15,777
16,760
21,189
15,950
37,614

542,599

Note 1: Columns may not add due to rounding

TLG Services, Inc.
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TABLE B-3

SCHEDULE OF ANNUAL EXPENDITURES
UNIT 3 - DECON

(thousands of $2001)1

Year Labor
Equipment &

Materials Energy Burial Other
Yearly
Totals

2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

58,835
29,536
31,293
34,817
35,595
31,890
18,527
16,250
15,248

1,451
14,660
15,403
9,654
8,385
7,104
2,224
7,559

10,209

2,311
3,150
2,512
2,079
1,983
1,733
858
362
226

2,060
34,536
38,584
20,503
16,511
12,801

1,658

271,992 76,648 15,219 126,654

9,675
9,666
4,738
4,098
3,957
3,580
7,561
8,150

452
37,614
87,492

74,332
91,549
92,530
71,151
66,432
57,113
30,828
30,320
26,135
37,614

578,006

Note 1: Columns may not add due to rounding

TLG Services, Inc.
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APPENDIX C

Decor DecommissioningCosts
Units 1 2 3
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Task Name
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Task Name
2020 2021 2022 2023 2024 202s 2028 2027 2028 2029 2030 2031 2032 2033 2034 [2335
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Task Name
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Heat exchangers weighing < 3,000 lbs. will be removed in one piece using a crane or
small hoist. They will be disconnected from the inlet and outlet piping. The heat
exchanger will be sent to the packing area.

2.

Example:

1.

Activity Description

CALCULATI0 NS

SCOPE

Unit Factor for Removal of Contaminated Heat Exchanger < 3,000 lbs.

UNIT COST FACTOR DEVELOPMENT

Document A04-1417~00Z, Rev. 0
Appendix E, Page 2 off

Critical Duration
(minutes)

Install contamination controls, remove insulation, and mount pipe cutters

Disconnect inlet and outlet lines, cap openings
Rig for removal
Unbolt from mounts
Remove contamination controls
Remove heat exchanger, wrap in plastic, and send to pacldng area

Critical Duration

60
60
30
30
15
60

255

Work Adjustments (Work Difficulty Factors)

+ Respiratory Protection (50% of Critical Duration)
+ Radiation/ALARA (3'7.08333% of Critical Duration)

Adjusted Work Duration

128
95

478

+ Protective Clothing (30% of Adjusted Work Duration)
Productive Work Duration

143
621

+ Work break adjustment (8.33 % of Productive Work Duration)
Total Work Duration

52
673

*** Total Work Duration = 673 minutes or 11.217 hours ***

TLG Services, Inc.
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LABOR REQUIRED

APPENDIX E (continued)

Number Duration
(hours)

Document A04-1417~00Z, Rev. 0
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Rate
($/hr)

Cost

Laborers
Craftsmen
Foreman
General Foreman
Fire Watch
Health Physics Technician

3.00
2.00
1.00
0.25
0.05
1.00

11.211
11.217
11.217
11.217
11.217
11.217

$13.95
$26.15
$27.19
$29.48
$13.95
$34.14

$469.43
58586.65
$304.99

$82.67
$7.82

$382.95

Total labor cost $1,834.51

EQUIPMENT & CONSUMABLES COSTS

Equipment Costs none

Consumables/Materials Costs
Gas torch consumables 1 @ $7.47/hr x 1 hr {1}
Blotting paper 50 @ $0.40 sq ft {2}
Plastic sheets/bags 50 @ $0.10/sq ft {3}

$7.47
$20.00
$5.00

Subtotal cost of equipment and materials
Overhead & sales tax on equipment and materials @ 18.00%

$32.47
$5.84

Total costs, equipment & material $38.31

TOTAL COST: Removal of contaminated heat exchanger <3000 pounds: $1,872.82

Total labor cost:
Total equipment/material costs:
Total craft labor man-hours required per unit:

$1,834.51
$38.31
81.884

TLG Services, Inc.
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APPENDIX.E (continued)

5. NOTES AND REFERENCES

• Work difficulty factors were developed in conjunction with the AIF (now
NEI) program to standardize nuclear decommissioning cost estimates and
are delineated in Volume 1, Chapter 5 of the "Guidelines for Producing
Commercial Nuclear Power Plant Decommissioning Cost Estimates,"
AIF/NESP-036, May 1986.

• References for equipment & consumables costs:

1.

•

R.S. Means (2001) Section 01590-400-6360 pg 015-12
McMaster-Carr Ed. 105
R.S. Means (2001) Section 01540-800-0200 pg 015-5

• Material and consumable costs were adjusted using the regional indices for
Phoenix, Arizona

TLG Services, Inc.
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Unit Cost Factor

UNIT COST FACTOR LISTING
(Power Block Structures Only)

APPENDIX F

Document A04-1417-002, Rev. 0
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Cost/Unit($)

Removal of clean instrument and sampling tubing, $/linear foot
Removal of clean pipe 0.25 to 2 inches diameter, $/linear foot
Removal of clean pipe >2 to 4 inches diameter, $/linear foot
Removal of clean pipe >4 to 8 inches diameter, $/linear foot
Removal of clean pipe >8 to 14 inches diameter, $/linear foot

0.17
1.77
2.65
5.58

10.39

Removal of clean pipe >14 to 20 inches diameter, $/linear foot
Removal of clean pipe >20 to 36 inches diameter, $/linear foot
Removal of clean pipe >36 inches diameter, $/linear foot
Removal of clean valves >2 to 4 inches
Removal of clean valves >4 to 8 inches

13.55
19.92
23.66
36.26
55.84

Removal of clean valves >8 to 14 inches
Removal of clean valves >14 to 20 inches
Removal of clean valves >20 to 36 inches
Removal of clean valves >36 inches
Removal of clean pipe hangers for small bore piping

103.90
135.47
199.22
236.55

12.29

Removal of clean pipe hangers for large bore piping
Removal of clean pumps, <300 pound
Removal of clean pumps, 300-1000 pound
Removal of clean pumps, 1000-10,000 pound
Removal of clean pumps, >l0,000 pound

41.01
94.92

272.63
1,056.88
2,046.46

Removal of clean pump motors, 300-1000 pound
Removal of clean pump motors, 1000-10,000 pound
Removal of clean pump motors, >l0,000 pound
Removal of clean turbine-driven pumps < 10,000 pounds
Removal of clean turbine-driven pumps > 10,000 pounds

113.76
438.90
987.53

1,217.91
2,738.62

TLG Services, Ire.
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Unit Cost Factor

APPENDIX F
(Continued)
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Cost/Unit($)

I

Removal of clean PWR turbine-generator
Removal of clean heat exchanger <3000 pound
Removal of clean heat exchanger >3000 pound
Removal of clean feedwater heater/deaerator
Removal of clean moisture separator/reheater

67,967.70
569.53

1,437.14
4,037.00
8,280.47

Removal of clean PWR main condenser
Removal of clean tanks, <300 gallons
Removal of clean tanks, 300-3000 gallons
Removal of clean tanks, >3000 gallons, $8/square foot surface area
Removal of clean electrical equipment, <300 pound

188,552.11
122.02
383.35

3.35
51.14

Removal of clean electrical equipment, 300-1000 pound
Removal of clean electrical equipment, 1000-10,000 pound
Removal of clean electrical equipment, >10,000 pound
Removal of clean electrical transformers < 30 tons
Removal of clean electrical transformers > 30 tons

185.21
370.42
895.13
621.65

1,790.25

Removal of clean standby diesel-generator, <100 kW
Removal of clean standby diesel-generator, 100 kW to 1 MW
Removal of clean standby diesel-generator, '>l MW
Removal of clean electrical cable tray, $/linear foot
Removal of clean electrical conduit, $/linear foot

634.97
1,417.30
2,934.07

4.83
2.11

Removal of clean mechanical equipment, <300 pound
Removal of clean mechanical equipment, 300-1000 pound
Removal of clean mechanical equipment, 1000-10,000 pound
Removal of clean mechanical equipment, >10,000 pound
Removal of clean HVAC equipment, <300 pound

51.14
185.21
370.42
895.13
51.14

TLG Services, Inc.
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Cost/Unit($)

Removal of clean HVAC equipment, 300-1000 pound
Removal of clean HVAC equipment, 1000-10,000 pound
Removal of clean HVAC equipment, >10,000 pound
Removal of clean HVAC ductwork, $/pound
Removal of contaminated instrument and sampling tubing, $/linear foot

185.21
370.42
895.13

0.18
0.68

Removal of contaminated pipe 0.25 to 2 inches diameter, $/linear foot
Removal of contaminated pipe >2 to 4 inches diameter, $/linear foot
Removal of contaminated pipe >4 to 8 inches diameter, $/linear foot
Removal of contaminated pipe >8 to 14 inches diameter, $/linear foot
Removal of contaminated pipe >14 to 20 inches diameter, $/linear foot

16.04
28.63
49.72
94.14

113.65

Removal of contaminated pipe >20 to 36 inches diameter, $/linear foot
Removal of contaminated pipe >36 inches diameter, $/linear foot
Removal of contaminated valves >2 to 4 inches
Removal of contaminated vaLves >4 to 8 inches
Removal of contaminated valves >8 to 14 inches

158.25
187.46
200.06
240.09
470.69

Removal of contaminated valves >14 to 20 inches
Removal of contaminated valves >20 to 36 inches
Removal of contaminated valves >36 inches
Removal of contaminated pipe hangers for small bore piping
Removal of contaminated pipe hangers for large bore piping

596.26
791.23
937.29

48.50
146.53

Removal of contaminated pumps, <300 pound
Removal of contaminated pumps, 300-1000 pound
Removal of contaminated pumps, 1000-10,000 pound
Removal of contaminated pumps, >10,000 pound
Removal of contaminated pump motors, 300-1000 pound

429.49
993.35

3,034.35
7,388.67

431.88

A

TLG Services, Inc.



Pda Verde Nuclear Generating Station
Decommissioning Cost Study

Unit Cost Factor

APPENDIX F
(Gontinued)

Document A04-1417-002, Rev. 0
Appendix F, Page 5 off

Cost/Unit($)

Removal of contaminated pump motors, 1000-10,000 pound
Removal of contaminated pump motors, >10,000 pound
Removal of contaminated turbine-driven pumps < 10,000 pounds
Removal of contaminated turbine-driven pumps > 10,000 pounds
Removal of contaminated heat exchanger <3000 pound

1,246.25
2,798.09
3,733.46
8,528.58
1,872.82

Removal of contaminated heat exchanger >3000 pound
Removal of contaminated tanks, <300 gallons
Removal of contaminated tanks, >300 gallons, $/square foot
Removal of contaminated electrical equipment, <300 pound
Removal of contaminated electrical equipment, 300-1000 pound

5,456.73
716.33
13.78

326.43
792.70

Removal of contaminated electrical equipment, 1000-10,000 pound
Removal of contaminated electrical equipment, >l0,000 pound
Removal of contaminated electrical cable tray, $/linear foot
Removal of contaminated electrical conduit, $/linear foot
Removal of contaminated mechanical equipment, <300 pound

1,526.30
2,987.42

15.71
14.18

363.33

Removal of contaminated mechanical equipment, 300-1000 pound
Removal of contaminated mechanical equipment, 1000-10,000 pound
Removal of contaminated mechanical equipment, >10,000 pound
Removal of contaminated HVAC equipment, <300 pound
Removal of contaminated HVAC equipment, 300-1000 pound

876.15
1,684.24
2.987.42

363.33
876.15

Removal of contaminated HVAC equipment, 1000-10,000 pound
Removal of contaminated HVAC equipment, > 10,000 pound
Removal of contaminated HVAC ductwork, $/pound
Removal/plasma arc cut of contaminated thin metal components, $/linear in.
Additional decontamination of surface by washing, $/square foot

1,684.24
2,987.42

1.56
1.68
3.43

TLG Services, Inc.
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Cost/Unit($)

1

Additional decontamination of surfaces by hydrolasing, $/square foot
Decontamination rig hook-up and flush
Chemical flush of components/systems, $/gallon
Removal of standard reinforced concrete, $/cubic yard
Removal of grade slab concrete, $/cubic yard

16.89
3,077.94

9.54
36.73

114.61

Removal of clean concrete floors, $/cubic yard
Removal of sections of clean concrete floors, $/cubic yard
Removal of clean heavily rein concrete w/#9 rebar, $/cubic yard
Removal of contaminated heavily rein concrete w/#9 rebar, $/cubic yard
Removal of clean heavily rein concrete w/#18 rebar, $/cubic yard

180.17
519.73
125.94
969.39
159.23

Removal of contaminated heavily rein concrete w/#18 rebar, $/cubic yard
Removal heavily rein concrete w/#18 rebar Hz steel embedments, $/cu yd
Removal of below-grade suspended floors, $/square foot
Removal of clean monolithic concrete structures, $/cubic yard
Removal of contaminated monolithic concrete structures, $/cu yd

1,282.62
222.07
180.17
395.21
966.48

Removal of clean foundation concrete, $/cubic yard
Removal of contaminated foundation concrete, $/cubic yard
Explosive demolition of bulk concrete, $/cubic yard
Removal of clean hollow masonry block wall, $/cubic yard
Removal of contaminated hollow masonry block wall, $/cubic yard

309.54
899.97

14.96
38.49

144.82

Removal of clean solid masonry block wall, $/cubic yard
Removal of contaminated solid masonry block wall, $/cubic yard
Backfill of below-grade voids, $/cubic yard
Removal of subterranean tunnels/voids, $/linear foot
Placement of concrete for below-grade voids, $/cubic yard

38.49
144.82

13.36
59.55
82.69

TLG Services, Ire.



Palo Verde Nuclear Generating Station
Decommissioning Cost Study

Unit Cost Factor

APPENDIX F
(Continued)

Document A04-1417-002, Rev. 0
Appendix F, Page 7 off

Cost/Unit($)

Excavation of clean material, $/cubic yard
Excavation of contaminated material, $/cubic yard
Excavation of submerged concrete rubble, $/cubic yard
Removal of clean concrete rubble, $/cubic yard
Removal of contaminated concrete rubble, $/cubic yard

2.05
21.52

7.10
6.80

18.35

Removal of building by volume, $/cubic foot .
Removal of clean building metal siding, $/square foot
Removal of contaminated building metal siding, $/square foot
Removal of standard asphalt roofing, $/square foot
Removal of Transite panels, $/square foot

0.16
0.64
2.39
0.81
1.16

Scarifying contaminated concrete surfaces (drill Hz spa11)
Scabbling contaminated concrete floors, $/square foot
Scabbling contaminated concrete walls, $/square foot
Scabbling contaminated ceilings, $/square foot
Scabbling structural steel, $/square foot

7.72
4.07
4.46

40.12
3.51

Removal of clean overhead cranes/monorails < 10 ton capacity
Removal of contaminated overhead cranes/monorails < 10 ton capacity
Removal of clean overhead cranes/monorails >10-50 ton capacity
Removal of contaminated overhead cranes/monorails >10-50 ton capacity
Removal of polar cranes > 50 ton capacity, each

271.47
858.99
651.53

2,061.22
2,752.11

Removal of gantry cranes > 50 ton capacity, each
Removal of structural steel, $/pound
Removal of clean steel floor grating, $/square foot
Removal of contaminated steelfloor grating, $/square foot
Removal of clean free-standing steel liner, $/square foot

11,189.10
0.17
1.41
4.86
5.03

TLG Services, Inc.
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Unit Cost Factor Co t/Un"t($)

Removal of contaminated free-standing steel liner, $/square foot
Removal of clean concrete-anchored steel liner, $/square foot
Removal of contaminated concrete-anchored steel liner, $/square foot
Placement of scaffolding in clean areas, $/square foot
Placement of scaffolding in contaminated areas, $/square foot

16.04
2.52

18.70
10.56
14.63

Landscaping w/ topsoil, $/acre
Cost of CPC B-88 LSA box & preparation for use
Cost of CPC B-25 LSA box Hz preparation for use
Cost of CPC B-12V 12 gauge LSA box & preparation for use
Cost of CPC B-144 LSA box & preparation for use

13,228.25
1,136.43
1,033.49

914.55
4,335.37

Cost of LSA drum & preparation for use
Cost of cask liner for CNSI 14-195 cask
Cost of cask liner for CNSI 8-120A cask (resins)
Cost of cask liner for CNSI 8-120A cask (filters)
Decontamination of surfaces with vacuuming, $/square foot

68.69 .
7,649.34
5,316.23
5,316.23

0.31

TLG Services, Inc.
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Contingency

Inherent in any cost estimate Mat does not rely on historical data is the inability to
specify the precise source of costs imposed by factors such as tool breakage, accidents,
illness, weather delays, labor stoppages, etc. Contingency fulfills this.role in TLG's
cost model. Contingency is added to each line item to account for costs that are
difficult or impossible to develop analytically. Such costs are historically inevitable
over the duration of a job of this magnitude, therefore, this cost analysis includes
monies to cover these types of expenses.

The activity- and period-dependent costs are combined to develop the total
decommissioning costs. A contingency is then applied on a line-item basis, using one
or more of the contingency types listed in Chapter 13 of the AIF/NESP-036
Guidelines Study. This reference document also identities the types of unforeseeable
events duet are likely to occur in decommissioning and provides guidelines for the
application of contingency.

"Contingencies" are defined in the "Project and Cost Engineers' Handbook" as
"specific provision for unforeseeable elements of cost within the defined project scope,
particularly important where previous experience relating estimates and actual costs
has shown that unforeseeable events which will increase costs are likely to occur."
The cost elements in this estimate are based upon ideal conditions and maximum
efficiency, therefore, consistent with industry practice, a contingency factor has been
applied. It should be noted that contingency, as used in this estimate, does not
account for price escalation and inflation in the cost of decommissioning over the
program duration. . .

The use and role of contingency within decommissioning estimates is not a "safety
factor issue." Safety factors provide additional security and address situations that
may never occur. Contingency funds are expected to be fully expended throughout
the program. They also provide assurance that sufficient funding is available to
accomplish the intended tasks.. An estimate without contingency, or from which
contingency has been removed, can disrupt the orderly progression of events and
jeopardize a successful conclusion to the decommissioning process.

The most technologically challenging task in decommissioning a nuclear generating
unit will be the disposition of the reactor vessel and internal components, which have
become highly radioactive after a lifetime of exposure to radiation produced in the
core. The disposition of Mesh highly radioactive components forms the basis for the
critical path (schedule) for decommissioning operations. Cost and schedule are

TLG Services, Inc.
i
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interdependent and any deviation in schedule has a significant impact on cost for
performing a specific activity.
Disposition of the reactor vessel internal components involves the underwater cutting
of complex components that are highly radioactive. Costs are based upon optimum
segmentation, handling, and packaging . scenarios. The schedule is primarily
dependent upon the turnaround time for the heavily-shielded shipping casks,
including preparation, loading, and decontamination of the containers for transport.
The number of casks required is a function of the pieces generated in the
segmentation activity, a value calculated on optimum performance of the tooling
employed in cutting the various subassemblies. The risk and uncertainties associated
with this task are that the expected optimization may not be achieved, resulting in
delays and additional program costs. For this reason, contingency must be included
to mitigate the consequences of the expected inefficiencies inherent in this complex
activity, along with related concerns associated aiM specialty tooling modifications
and repairs, field changes, discontinuities in the coordination of plant services,
system failure, water clarity, lighting, computer-controlled cutting software
corrections, etc. Experience in decommissioning other plants in the past has shown
that many of these problem areas have occurred during, and in support of, the
segmentation process. Contingency dollars are an integral part of the total cost to
complete this task. Exclusion of this component puts at risk a successful completion
of the intended tasks and, potentially, follow-on related activities..

The following list is a composite of some of the activities, assembled from past
decommissioning programs, in which contingency dollars were needed to respond to,
compensate for, and/or provide adequate funding of decontamination and dismantling

Incomplete or Changed Conditions:

Unavailable/incomplete operational history, which led to a recontamination
of a work area because a sealed cubicle (incorrectly identified as being non-
contaminated) was breached without controls.

Surface coatings covering contamination, which, due to an incomplete
characterization, required additional cost and time to remediate.

Additional decontamination, controlled removal, and disposition of previously
undetected (although at some sites, suspected) contamination due to access
gained to formerly inaccessible areas and components. .

TLG Sewiees, Inc.
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Unrecorded construction modifications, facility upgrades, maintenance,
enhancements, etc., which precipitated scheduling delays, more costly
removal scenarios, additional costs (e.g., for re-engineering, shoring,
structural modifications), and compromised worker safety.

Adverse Working Conditions:

• Lower than expected productivity due to high temperature environments,
resulting in a change in the working hours (shifting to cooler periods of the
day) and additional manpower. .

Confined space, low-oxygen environments where supplied air was necessary
and additional safety precautions prolonged the time required to perform
required tasks. '

Maintenance, Repairs and Modifications

• Facility refurbishment required to support site operations, including those
needed to provide new site services, as well as to maintain the integrity of
existing structures.

• Damage control, repair, and maintenance from birds' nesting and fouling of
equipment and controls.

• Building modification, i.e., re-supporting of floors to enhance loading capacity
for heavily shielded casks.

• Roadway upgrades on site to handle heavier and wider loads, roadway
rerouting, excavation, and reconstruction.

• Requests for additional safety margins by a vendor.

Requests to analyze accident scenarios beyond those defined by the removal
scenarios (requested by the NRC to comply with "total scope of regulation").

Additional collection of site runoff and processing of such due to disturbance
of natural site contours and drainage.

Concrete coring for removal of embedments and internal conduit, piping, and
other potentially contaminated material not originally identified as being
contaminated.

TLG Services, Inc.
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Modifications required to respond to higher than expected worker exposure,
water clarity, water disassociation, and hydrogen generation from high
temperature cutting operations.

Additional waste containers needed to accommodate cutting particulates
(fines), inefficient waste geometries, and excess material.

Labor

Turnover of personnel, e.g., craft. and health physics. Replacement of labor is
costly, involving additional training, badging, medical exams, and associated
processing procedures. Recruitment costs are incurred for more experienced
personnel and can include relocation and living expense compensation.

Additional personnel required to comply with NRC mandates and requests.

Replacement of personnel due to non-qualification and/or incomplete
certification (e.g., welders) .

Schedule

Schedule slippage due to a conflict in required resources, i.e., the licensee was
forced into a delay until prior (non-licensee) commitments of outside
resources were resolved.

Rejection of material by NRC inspectors, requiring prefabrication and causing
program delays in activities required to be completed prior to
decommissioning operations.

Weather

Weather-related delays in the construction of facilities required to support
site operations (with compensation for delayed mobilization made to vendor).

Frozen crane hydraulics prior to a major lift.

The cost model incorporates considerations for items such as those described
above, generating contingency dollars (at varying percentages of total line-item
cost) with every activity.

TLG Services. Inc \
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Financial Risk

TLG believes that this estimate is the best available, under the constraints and
conditions outlined in the assumptions (Section 3.5). However, in determining the
extent of the financial liability faced by Me owners of PVNGS, there are uncertainties
other than the routine ones that contingency addresses. These additional
uncertainties consist of such items aS changes in work scope, pricing (e.g. burial
costs), job performance, schedule increases caused by changes in plant conditions,
variations in the cost of labor (both craft and staff), severance, and other variations
that could conceivably, but not necessarily, occur. Consideration of such items may
be necessary to address the question concerning how costly the decommissioning
project could become, within a range of probabilities. TLG considers these types of
costs under the broad term "financial risk." Financial risk is typically addressed
through a probability analysis using a Monte Carlo-type simulation program. The
output of such a simulation typically includes a curve and range of probabilities for
various cost estimates .

Included within the category of financial risk are:

Delays in approval of the decommissioning (or license termination) plan due
to intervention, public participation in local community meetings, legal
challenges, state and local hearings, etc.

Changes in the project work scope from the baseline estimate, involving the
discovery of unexpected levels of contaminants, contamination in places not
previously expected, contaminated soil previously undiscovered (either
radioactive or hazardous material contamination), variations in plant
inventory or configuration not indicated by the as-built drawings.

Regulatory changes, e.g., affecting worker health and safety, site release
criteria, waste transportation, and disposal.

Policy decisions altering federal and state commitments, e.g., in the ability to
accommodate certain waste forms for disposition, or in the timetable for such.

Pricing changes for basic inputs, such as labor, energy, materials, and burial.
Some of these inputs may vary slightly, e.g., -10% to +20%, burial could vary
from -50% to +200% or more.

TLG Services.Inc
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TLG did not perform a risk analysis for this estimate and therefore this report does
not include any additional costs to address the risks associated with changes in the
base assumptions of the study. -

TLG Services, Ire.
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DECON DECOMMISSIONING COSTS,
WATER RECLAMATION FACILITY
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Q. WOULD YOU PLEASE STATE YQUR NAME AND BUSINESS ADDRESS?

A. My name is Ronald E. White. My business address is 17595 S. Tatami Trail, Suite

212, Fort Myers, Florida 33908.
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Q. WHAT IS YOUR OCCUPATION?

A. I am an Executive Vice President and Senior Consultant of Foster Associates, Inc.
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I. QUALIFICATIONS

Q. WOULD YOU BRIEFLY DESCRIBE YOUR EDUCATIONAL TRAINING AND

PROFESSIONAL BACKGROUND?

A. I received a B.S. degree in Engineering Operations and an M.S. degree and Ph.D.

(1977) in Engineering Valuation from Iowa State University. I have taught graduate and

undergraduate courses in industrial engineering, engineering economics, and engineer-

ing valuation at Iowa State University and previously served on the faculty for Depre-

ciation Programs for public utility commissions, companies, and consultants, sponsored

by Depreciation Programs, Inc., in cooperation with Western Michigan University. I

also conduct courses in depreciation and public utility economics for clients of the firm.

I have prepared and presented a number of papers to professional organizations,

committees, and conferences and have published several articles on matters relating to

depreciation, valuation and economics. I am a past member of the Board of Directors of

the Iowa State Regulatory Conference and an affiliate member of the joint American

Gas Association (A.G.A.) -.. Edison Electric Institute (EEl) Depreciation Accounting

Committee, where previously served as chairman of a standing committee on capital

recovery and its effect on corporate economics. I am also a member of the American

Economic Association, the Financial Management Association, the Midwest Finance
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Association, the Electric Cooperatives Accounting Association (ECAA), and a founding

member of the Society of Depreciation Professionals.
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Q. WHAT IS YOUR PROFESSIONAL EXPERIENCE?

A. I joined the firm of Foster Associates in 1979, as a specialist in depreciation, the eco-

nomics of capital investment decisions, and cost of capital studies for ratemaldng appli-

cations. Before joining Foster Associates, I was employed by Northern States Power

Company (l 968-1979) in various assignments related to finance and treasury activities.

As Manager of the Corporate Economics Department, I was responsible for book de-

preciation studies, studies involving staff assistance from the Corporate Economics De-

partment in evaluating the economics of capital investment decisions, and the

development and execution of innovative forms of prob et financing. As Assistant

Treasurer at Northern States, I was responsible for bank relations, cash requirements

planning, and short-tenn borrowings and investments.
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Q. HAVE YOU PREVIOUSLY TESTIFIED BEFORE A REGULATORY BODY?

A. Yes. I have testified in numerous proceedings before administrative and judicial bodies

in Alabama, Arizona, California, Colorado, Delaware, Hawaii, Idaho, Illinois, Iowa,

Kansas, Maryland, Massachusetts, Michigan, Minnesota, Missouri, Montana, Nevada,

New Hampshire, New Jersey, North Carolina, North Dakota, Ohio, Oregon, Pennsyl-

vania, Rhode Island, South Carolina, South Dakota, Tennessee, Vermont, Virginia,

Wisconsin, and the District of Columbia. I have also testified before the Federal Energy

Regulatory Commission, the Federal Power Commission, the Alberta Energy Board, the

Ontario Energy Board, and the Securities and Exchange Commission. Shave sponsored

position statements before the Federal Communication Commission and numerous local

franchising authorities in matters relating to the regulation of telephone and cable tele-

vision. A more detailed description of my professional qualifications is contained in At-

tachment REW-IRB.
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II. PURPOSE oF REBUTTAL TESTIMONY

Q. WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTHVIONY?



A. I have been asked by Arizona Public Service Company ("APS" or "Company") to re

spend to portions of the pre-tiled direct testimony of Arizona Corporation Commission

Staff Witness Michael J. Maj ores, Jr. In particular, I was asked to evaluate Witness Ma

Soros' so-called "normalized net salvage allowance" intended to replace the accrual for

net salvage reflected in the Company's requested depreciation rates. Additionally, I was

asked to comment on Witness Majoros' reliance on SFAS No. 143 and FERC Order

631 in claiming that "... the Company's [net salvage] proposal violates the principles

and fundamentals of current Generally Accepted Accounting Principles ("GAAP") re

harding cost, capital recovery, and cost of removal

Q. WOULD YOU PLEASE SUMMARIZE YOUR CONCLUSIONS REGARDING THE

NET SALVAGE ADJUSTMENTS ADVOCATED BY WITNESS MAJOROS?

A. Witness Majoros is advocating a significant change in ratemaking policy that would

disallow accruing for net salvage. The alternative advocated by Witness Majoros is his

so-called "normalized net salvage allowance" that is conceptually equivalent to a cur

rent period recognition of removal expense

The net salvage issue raised by Witness Majoros in this proceeding presents the

Commission with two options

l. Continue the current and long established practice of accruing for future
net salvage as a component of depreciation rates to equitably distribute
the revenue requirement for net salvage over the period in which the as
sets that created the requirement are used to provide utility service, or

2. Adopt a radical change in policy equivalent to current period recognition
of net salvage that will shift the burden of cost recovery to future cos
tamers no longer served by the assets that created the revenue require
went for net salvage

Based on my reading of his testimony and independent research of the economic

financial, accounting and ratemaking implications of a "normalized net salvage allow

once", I conclude that it would be inappropriate for the Commission to institute a policy

change affecting all utilities in the state of Arizona based on the opinions of Witness

Maj ores. l would strongly urge the Commission to reaffirm and endorse the current

practice of accruing for future net salvage as a component of the depreciation rate. I

Majoros Direct Testimony, page 24, line 21 ff.
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would also encourage the Commission to approve APS' request for the application of

SFAS 143 to be revenue neutral in the ratemaking process and authorize APS to record

timing differences attributable to the adoption of SFAS 143 in regulatory asset or liabil-

ity accounts.
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Ill. NORMALIZED NET SALVAGE ALLOWANCE
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Q. WHAT IS YOUR UNDERSTANDING OF WITNESS MAJOROS' TESTIMONY

REGARDING NET SALVAGE RATES?

A. According to Witness Maj ores, future net salvage rates estimated from an analysis of

the relationship between realized net salvage and historical retirements "... leads, and

has lead in the past, to exorbitant current charges to current ratepayers for inflated fu-

ture cost of removal."2 Presumably, "... if such [inflated] amounts are to be recovered,

only the present value should be recovered from current ratepayers as is done for

AROs."3 Moreover, according to Witness Majoros, "The Company's proposed incorpo-

ration of future netsalvage values in its transmission, distribution and general deprecia-

tion rate calculations is unreasonable because they increase the depreciation rates for

inflated estimates of costs that probably will not be incurred."4

Witness Majoros also claims that SFAS 143 cures an "anomalous result" inherent

in APS' approach."5' 6 According tO Witness Maj ores, depreciation accrued in excess of

original cost is an "anomalous result" that should be cured. Supposedly, SFAS 143 pre-

cludes including future cost of removal in depreciation expense for non-AROs and "...

the accumulated depreciation will equal the original cost of the asset at the end of its

life."7

2 Majoros Direct Testimony, page 38, line 22 ff.
3 Majoros Direct Testimony, page 39, lines 1-3.
4 Majoros Direct Testimony, page 7, lines 9-12.
:S Majoros Direct Testimony, page 25, lines 1-4.
6 According to Witness Majoros "If a company does have an ARO, the net present value of the future re-
tirement cost is capitalized (included in the original cost) and depreciated over the life of the asset.
Hence the accumulated depreciation account would equal the plant balance at the end of the asset's .
life. If, however, a company does not have such legal obligations, the future cost of removal will not be
capitalized and will not be included in depreciation expense. Therefore the accumulated depreciation
account will equal the plant balance because only the original cost of the asset will have been depreci-
ated" (Majoros Direct Testimony, page 20, lines l-13).
7 Majoros Direct Testimony, page 20, lines 14-16.

4 \
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with an attempted link to SFAS 143 (and presumably in compliance with FERC

Order 631), Witness Maj ores advocates adopting his so-called "normalized net salvage

allowance" based on "... the average of the most recent five years' worth of actual net

salvage activity shown in APS' depreciation study."8 According to Witness Majoros,

benefits realized from his "normalized net salvage allowance" include :

1. Net salvage is treated like any odder normalized expense,

2. The Company is ensured full recovery of its annual costs,

3. Ratepayers are not required to pay for estimated future inflation,

4. The approach is simple, straight-forward and easy to implement,

5. It conforms to FERC Order No. 631, and

6
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6. The normalized net salvage allowance amount would be positive $1.1
1nillion.9
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Q. TO YOUR KNOWLEDGE, HAS WITNESS MAJOROS OR OTHER MEMBERS OF

THE SNAVELY-KING FIRM PREVIOUSLY ADVOCATED A NORMALIZED

NET SALVAGE ALLOWANCE IN OTHER RATE PROCEEDINGS?

A. Yes, they have. As early as l983-long before SFAS 143 and FERC Order 6314-

Witness Maj ores criticized the then longstanding practice of including net salvage as a

component of depreciation rates and advocated his so-called "normalized net salvage

allowance" approach The Hearing Examiner in Case No. 7689 forcefully rejected

Witness Majoros' argument for reducing depreciation expense and adopted the Com-

pany's requested accrual for net salvage as a component of remaining-life depreciation

rates.11 The reasoning of the Hearing Examiner in rejecting the so-called "normalized

net salvage allowance" was explained as follows:

Q

24

25

26

27

28

29

In conventional accounting, the cost of an asset is allocated to annual
accounting periods for the recovery of the investment over an esti-
mated, or actual, service life. This is consistent with the regulatory
philosophy that users of the asset should bear the responsibility of
repayment to investors. Similarly, this concept is further applicable
to costs that are incurred upon asset retirement-the users should

8 Majoros Direct Testimony, page 42, lines 12-13.
9 Majoros Direct Testimony, page 42, line 13 ff.
10 Maryland PSC, Washington Gas Light Company, CaseNo. 7689, 1983.
II The Commission rejected the identical approach advocated by Witness Majoros in Baltimore Gas and
Elect Company, Case No. 7588, 1983.
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bear their share. [T]he ultimate result of Majoros' method may in
effect be recognition of net salvage only at retirement. Such effect
would not conform to the goal of depreciation accounting, which is
to distribute the net salvage over the accounting period that an asset
is c0nsumed_12
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I am also aware that as early as 1987 a member of the Snavely-King firm severely

criticized the practice of including net salvage as a component of depreciation rates and

advocated a so~called "allowance approach."13 The witness found, however, that depre-

ciation expense could be reduced even further by adjusting the Company's proposed net

salvage rates derived from a per unit net salvage analysis than by adopting his own al-

lowance approach. The end result became more important to the witness than the theo-

ries espoused in advocating his cost allowance approach. The case was settled without

adopting the witness' accrual rates. .

The Snavely-King firm has also appeared in a number of subsequent proceedings

in which attempts to reduce depreciation rates by advocating some form of net salvage

allowance were rejected.14 The ComMission should not be misled by the repackaged

testimony of Witness Maj ores in this proceeding claiming that SFAS 143 and FERC

Order 631 create a new standard of accounting for net salvage that somehow adds le-

gitimacy to the reduction in depreciation rates advocated by the Snavely-King firm for

more than two decades.
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Q. ACCORDING TO WITNESS MAJOROS, "THE OBJECTIVE OF DEPRECIATION

[FOR pwmcmmrms] IS STRAIGHT-LINE CAPITAL REcovERy."'5 DO

YOU AGREE WITH TI-IIS ASSERTION?

A. No, I do not. The dual obi ective of depreciation accounting is a) cost allocation over

economic life, and b) in proportion to the consumption of service potential. Ideally, the

cost of an asset (which represents the cost of obtaining a bundle of service units) should

be allocated to future periods of operation in proportion to the amount of service poten-

12 Proposed Order of Hearing Examiner, Case No. 7689.
13 New Jersey BPU, New Jersey Natural Gas Company, Docket No. GR87060522, 1987..
14 See, for example, Midwest Energy Inc, KCC Docket No. 02-MDWG-922-RTS and Washington Gas
Light Company, District of Columbia Fontal Case No. 1016.
15 Majoros Direct Testimony, page 10, line 12.



rial expended during an accounting interval. The service potential of an asset is the pre

sent value of the future net revenue (i.e., revenue less expenses exclusive of deprecia

son and other noncash expenses) or cash inflows attributable to the use of that asset

alone

Cost allocation over economic life is achieved under regulation by adopting depre

cation systems in which service life statistics are estimated from an analysis of past and

projected retirement experience. Cost allocation in proportion to the consumption of

service potential is implicitly achieved under regulation as a consequence of the rate

malting process in which the amount of revenue a utility is authorized to collect is de

ermined from a revenue requirement equation that includes depreciation expense as

one of the elements of recoverable cost. The present value of future net revenue for a

regulated utility will, therefore, equal its unrecovered investment in plant and equip

went provided regulation does not remove investments from the rate base and service

markets remain protected from competition. The objective of depreciation is not

straight-line capital recovery. The objective is to fairly report the current value fan

asset derived from the amount and timing of future net revenues

Q. WHAT IS TI-H8 THEORETICAL BASIS FOR INCLUDING NET SALVAGE IN DE

PRECIATION RATES?

A. Depreciation is a measurement of the service potential of an asset that is consumed Dur

in an accounting interval. The cost of obtaining a bundle of service units (i.e., a future

net revenue stream) is represented by an initial capital expenditure which creates a reve

hue requirement for return and depreciation, and a future expenditure which creates a

revenue requirement for cost of removal reduced by salvage proceeds. The matching

principle of accounting provides that both the initial and future expenditures should be

allocated to the accounting periods in which the service potential of an asset is con

sued. The standard or criterion that should be used to determine a proper net salvage

rate is, therefore, cost allocation over economic life in proportion to the consumption of

service potential. If some other standard (such as cash flow or revenue requirements) is

considered more important in setting depreciation rates, then cost allocation theory must

be abandoned as the foundation for depreciation accounting
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The need to include cost of removal in the development of depreciation rates is

widely recognized and accepted by a substantial majority of state regulatory commis-

sions as a standard ratemaking principle. The FERC Uniform System of Accounts, for

example, describes depreciation as the "... loss in service value" where service value is

defined as ".._ the difference between original cost and net salvage value of electric

plant." Net salvage value means "the salvage value of property retired less the cost of

removal." It is my understanding that the FERC treatment of cost of removal is pre-

scribed in Rule R14-2-l02(B)(3) of the Arizona Administrative Code which provides

that net salvage shall be distributed over the estimated service life of a plant category;

The economic principle underlying both the accounting and ratemaldng treatment

of cost of removal is that in addition to return of and return on invested capital and

taxes, a revenue requirement for cost of removal (or a reduction in the revenue require-

ment attributable to gross salvage) is created when an asset is placed in service. It is ap-

propriate for APS, therefore, to include a net salvage component in its depreciation

rates to more nearly achieve the goals of depreciation accounting and to equitably dis-

tribute the revenue requirement for net salvage over the period in which the assets that

created the requirement are used to provide utility service.
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Q. HOW ARE NET SALVAGE RATES ESTIMATED IN A DEPRECIATION STUDY?

A. Average and future net salvage rates are ideally estimated from a historical analysis of

the cost per unit to install and the net cost per unit toretire major retirement units. A per

unit analysis explicitly recognizes that the cost per unit to retire an asset is independent

of the age of the asset when it is retired iron service. The cost to retire a pole today, for

example, is no different for a pole that was installed yesterday or a pole that was in-

stalled many years ago. The percentage rate applied to the cost of an old asset to accrue

the same cost per unit to retire a new asset, however, depends upon the relative differ-

ence in the cost per unit incurred to install the assets. The percentage rate required to

accrue for $100 of cost of removal for a pole costing $50 to install is twice the rate re-

quired to accrue the same amount for a pole costing $100 to install.

Average and future net salvage rates can be estimated for the current installation

and net retirement costs using a multiplier derived from the estimated survivor curve

Illlllll
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and an estimated inflation rate. The distinction between average and future net salvage

rates is achieved through a consideration of the locus of the vintage survivors described

by an estimated survivor curve.16

Although a per unit analysis of installation and retirement costs is the most desir-

able treatment of net salvage, time and cost considerations (as well as the availability of

the requisite data) often dictate a less rigorous analysis. Net salvage rates are frequently

developed from a historical analysis using a three to ten-year moving average of the ra-

tio of realized salvage and cost of removal to associated retirements. Net salvage esti-

mates are also obtained from engineering studies of the cost to dismantle or abandon

existing facilities.
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Q- ACCORDING TO WITNESS MAJOROS, INCLUDING NET SALVAGE IN THE

FORMULATION OF A DEPRECIATION RATE IS go... EQUIVALENT TO CAPI-

TALIZING OR ADDING THE ESTIMATED COST OF REMOVAL TO THE

ORIGINAL COST OF THE ASSET."17 IS THIS AN ACCURATE STATEMENT?

A. No, it is not. Although depreciation expense may be the same, revenue requirements ob-

tained from capitalizing net salvage are not equivalent to the revenue requirements ob-

tained from including net salvage in the depreciation rate. This fact is demonstrated in

Attachment REW-ZRB. It can be observed from a comparison of Table l (Conven-

tional Accounting) and Table 2 (Capitalized Cost of Removal) that the timing and pre-

sent value of revenue requirements are quite different. Table 3 (Capitalized Present

Value) demonstrates that an economic equivalency to conventional accounting can only

be achieved by capitalizing the present value of future cost of removal and accruing in-

terest on the capitalized amount. This is precisely the reason SFAS 143 does not capi-

talize undiscounted asset retirement obligations.

25

26

Q. WHAT IS THE STANDARD THAT WITNESS MAJOROS HAS ADOPTED IN AD-

VOCATING A NET SALVAGE ALLOWANCE CG... BASED ON THE AVERAGE

16 The multiplier developed at age zero for all future retirements is used in the calculation of an average
net salvage rate. The multiplier developed at any other age for all future retirements is used in the calcu-
lation of a future net salvage rate at that age.
17Majoros Direct Testimony, page 12, lines 3-4.
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OF THE MOST RECENT FIVE YEARS' WORTH OF ACTUAL NET SALVAGE

ACTIVITY SHOWN IN APS' DEPRECIATION STUDY"?18

A. The standard he has subtly introduced is expense recognition at the time an asset is re-

tired from service. The "normalized net salvage allowance" is presented as a "dollar"

allowance added to an annualized depreciation accrual excluding net salvage. This is

equivalent, however, to an allowance derived from a ratio of realized net salvage over

the past five years to the plant in service at the beginning of a depreciation study year.

The resulting "allowance rate" applied to plant in service at the beginning of a deprecia-

tion study year is an estimate of the amount of net salvage that will be realized each

year the rate is applied.

The treatment of net salvage advocated by Witness Maj ores is the net salvage

counterpart to the retirement method of depreciation accounting. The retirement method

was never adopted by regulation. Unlike apportionment methods in which the cost of

the service potential of an asset (or group of assets) is allocated over an estimate of eco-

nomic life, the retirement method charges the total cost of an asset to operations in the

accotuiting year in which the asset is retired from service. Stated differently, the cost of

an asset is recognized as a current period expense in the year it is retired from service.
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Q. COULD YOU DEMONSTR.ATE THE SIMILARITY BETWEEN THE RETIRE-

MENT METHOD OF DEPRECIATION ACCOUNTING AND THE "NORMALIZED

NET SALVAGE ALLOWANCE" ADVOCATED BY WITNESS MAJOROS?

A. Attachment REW-3RB, Schedule A provides an example illustrating the similarity be-

tween the retirement method of accounting and the "normalized net salvage allowance."

The example also demonstrates that the allowance is conceptually equivalent to expense

recognition of net salvage when an asset is retired from service.

Assume, for illustration, that 100, 200, and 300 units of property are installed in

each of dire consecutive years and the cost per unit to install is $3.00, $2.00, and

18 Majoros Direct Testimony, page 42, lines 12-13.
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$1 .00, respectively." Further assume that additions and retirements occur at the end of

an accounting year (i.e., full-year convention) and uniform retirements from each Vin

toge having a three-year average service life. Net salvage per unit retired is assumed to

be $1 .00 at the end of year 2000 and increase at a compound rate of three percent (e.g

inflation) each year. Total net salvage incurred at the end of an accounting year is the

product of the net salvage per unit and the number of units retired. These account states

tics are summarized in Schedule A, Table .l. A straight-line allocation of future net Sal

page to the accounting periods in which the service potential of the assets is consumed

is shown in Table 2. The assumptions and calculations underlying the development of

Schedule A are summarized in Attachment REW-3RB.. Schedule B

Consider now the "net salvage allowance" advocated by Witness Majoros. An es

timate of the allowance rate is obtained by dividing the net salvage realized during a

given year by the plant investment at the bedimming of the year. The product of the al

lowrance rate and the plant investment at the beginning of the year is the "net salvage al

lowrance." It can be observed from Table 3 that an application of this procedure to the

account statistics shown in Table l produces a "net salvage allowance" (Column G)

equal to the net salvage realized each year (Column D). The circularity of the estimating

procedure forces a convergence between the "net salvage allowance" and the net Sal

page realized from plant retired in the same accounting year. A comparison of die "net

salvage allowance" advocated by Witness Majoros and net salvage accruals obtained

from a straight-line allocation over the periods in which service potential is consumed

is shown in Table l below.

It can be observed from this comparison that a current period recognition of net

salvage as advocated by Witness Maj ores is conceptually inconsistent with the goals

and objectives of depreciation accounting and will shift the burden of cost recovery to

future customers no longer served by the assets that created the net salvage obligation

19 The declining cost assumption is used to model advancing technology that reduces the unit cost of
plant additions. A similar example could be constructed using increasing unit costs (e,g., attributable to
inflation) with no loss in generality of the illustration.

11
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Table 1. Accruals vs Allowance (3% Inflation)

Q- ACCORDING TO WITNESS MAJOROS, "... APS' NET SALVAGE STUDIES SUF

FER FROM A MISMATCH IN THE VALUE OF DOLLARS BETWEEN THE IN

STALLATION AND REMOVAL DATES OF THEIR RETIRED ASSETS. THIS

MISMATCH LEADS TO EXORBITANT CURRENT CHARGES TO CURRENT

RATEPAYERS FOR INFLATED FUTURE COST OF REMOVAL.""' IS IT APPRO

PRIATE TO INCLUDE INFLATION IN FUTURE NET SALVAGE ESTIMATES?

A. Yes, it is. While it will be demonstrated that the estimation procedure used by the Com

party does not result in a "mismatch in the value of dollars", this is not to suggest that

future net salvage estimates should exclude inflation. The revenue requirement created

for net salvage must be recovered in dollars sufficient to pay cost of removal (less Sal

page) when the associated plant is retired from service. However, the extent to which

past inflation is captured in die ratio of net salvage to retirements is a function of both

the rate of change in the cost of labor required to remove plant from service and the rate

of change in the installed unit cost of plant removed

Consider again the three-vintage example used to illustrate the difference between

accrual accounting and the so-called "net salvage allowance". Suppose die rate of infra

son used in this example is set to zero. A comparison of the "net salvage allowance

advocated by Witness Majoros and the cost of removal accruals obtained from a

straight»line allocation over the periods in which service potential is consumed is

shown in Table 2 below. (Developed in Attachment REW-3RB, Schedule C)

Maj ores Direct Testimony page 38, line 20 ff.

12



Year
Straight-Line

Allocation Difference
Net Salvage
Allowance

D=C-B

($ 13.33)

( 31.33)

( 39.42)

( 2.63)

34.16

34.32

18.23

A

2001

2002

2003

2004

2005

2006

2007

B

$33.33

91.33

15942

122.63

8584

6568

41.77

C

$20.00

6000

120.00

12000

12000

10000

60.00

Total 0.00$600.00$600.00

Table 2. Accruals vs Allowanee (0% Inflation)

1

2

3

4

5

6

7

8

Table 2 demonstrates that the shift in the timing of cost recovery is solely attribut-

able to the pattern of retirements and relative differences in the unit cost of plant addi-

tions. The unit cost of plant additions is declining in this example and cost of removal is

modeled using a zero percent inflation rate. Witness Maj ores grossly mischaracterized

how inflation is reflected in the Company's proposed net salvage rates in claiming that:

l. Inflated net salvage ratios are applied to current plant balances, and

2. Current ratepayers pay for inflated removal costs that are not expected to
occur.
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Q- ACCORDING TO WITNESS IVIAJOROS, "SINCE DEPRECIATION EXPENSE

FLOWS DOLLAR-FOR-DOLLAR INTO THE REVENUE REQUIREMENT, EX-

CESSIVE DEPRECIATION EXPENSE RESULTS IN AN EXCESSIVE REVENUE

REQU1R]8MENT_"21 DO YOU AGREE WITH THIS ASSERTION?

A. No, I do not. It can be observed from Tables 1 and 2 above that both an accrual for net

salvage and a "net salvage allowance" produce the same total recovery of net salvage. It

is the timing of the recovery and "who pays for it" that is altered by the method of treat-

ment.

It should also be noted that the shift in the timing of depreciation expense attribut-

able to the treatment of net salvage does not increase or decrease revenue requirements

for capital recovery. The term capital recovery is used in economics to describe the pe-

riodic cash flows available for both return of and return on investor-supplied capital.

21 Majoros Direct Testimony, page 18, lines 2-4.
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Remain in Life

1

2

The present value of the revenue requirement for return, depreciation and net salvage

will be identical regardless of the pattern of recovery.

3

4

5

6

7

8

9

10

11

12

Q. vvTTnEss MAJOROS TESTIFIES THAT HE IS ADVOCATING go .- AN UNBUN-

DLED SPECIFIC IDENTIFIABLE NET SALVAGE ALLOWANCE THAT CAN BE

INCLUDED AS A COMPONENT OF DEPRECIATION EXPENSE AND RE-

CORDED IN ACCUMULATED DEPRECIATION."22 WHAT IS THE RELATION-

SHIP BETWEEN A "NET SALVAGE ALLOWANCE" AND A FUTURE NET

SALVAGE RATE INCORPORATED IN THE FOR1V[ULAT1ON OF A REMAIN-

ING-LIFE DEPRECIATION RATE?

A. It can be easily demonstrated that his "net salvage allowance" is nothing more than a

forced reduction in the net salvage rate included in the Company's proposed deprecia-

tion rates. A remaining-life accrual rate is given by

l .0 .- Reserve Ratio
13 Accrual Rate =

- Future Net Salvage Rate

Remaining L .

14

15

The associated accrual is obtained by multiplying the accrual rate by the plant invest-

Ment 01°

16 Accrual = Plant
1.0 - Reserve Ratio .- FutureNet Salvage Rate

Remaining L:

17 An equivalent formulation of the accrual advocated Witness Maj ores is given by

Accrual = Plant
(1.0 .- Reserve Ratios ._ Pla11tlNet Salvage Allowance Rates

1.0 - Regen/e Ratio
= Plant

Remaining Life

= Plant 1. 0 - Reset/e Ratio - (Remaining Lff@xne¢ Salvage Allowanee Rate)

Remaining L

- Net Salvage Allowance Rate

18

19

20

From a comparison of the formulation of a remaining-life accrual rate to a "net .

salvage allowance", it is clear that Witness Majoros is simply forcing a reduction in the

Company's requested future net salvage rate by setting

22 Majoros Direct Testimony, page 44, lines 12-14.
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Future Net Salvage Rate = Remaining Life)(Net Salvage Allowance Rate)

in the conventional formulation of a remaining-life accrual rate.

The practical difference between these two accrual formulas can be observed by

considering a plant category in which no plant has been retired from service to date (or

no cost of removal has been recorded), but it is known with certainty removal costs will

be incurred when plant is retired at some future date. The formula advocated by Witness

Maj ores would contain a "net salvage allowance rate" of zero percent and charge 4

cost of removal (or salvage) to operations until retirements are posted and cost of re-

moval has been realized. This treatment will significantly understate the cost of provid-

ing utility service to current ratepayers. In contrast, the conventional treatment of cost

of removal adopted by APS and currently approved by the Commission is designed to

allocate expected net salvage to operations over the accounting periods in which the

service potential of the assets is consumed. Net salvage rates requested by APS will

produce an equitable sharing of the cost of service provided to both current and future

ratepayers.

16 APPLICATION oF SFAS 143

17

18

19

20

21

22

23

24

25

Q. WHAT IS YOUR UNDERSTANDING OF THE TESTHVIONY OF VVITNESS MA~

JOROS REGARDING SFAS l43? \ -

A. According to Witness Majoros, "... the Company's [net salvage] proposal violates the

principles and fundamentals of current Generally Accepted Accounting Principles

('GAAP') regarding cost, capital recovery, and cost of removal."23 Presumably, "cur-

rent GAAP" is prescribed in SFAS 143 which cures "... the anomalous result of an ac-

cumulated depreciation account which exceeds the actual plant balance at the end of the

plant life."24 WitneSs Majoros claims that SFAS 143 "... unbundles net salvage from

depreciation rates ... by incorporating the net present value of an ARO in the cost of the

23 Majoros Direct Testimony, page 24, line 21 ff
24 Majoros Direct Testimony, page 25, lines 2-4.
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1

2

or by excluding non-ARC)s Nom the depreciation rate calculation."25 Accord-

ingly, ... fllture cost of removal will not be included in dh recition ex ense."26p P

asset,

(K

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Q. DO YOU AGREE THAT NEGATIVE NET PLANT (LE, A RECORDED RESERVE

GREATER THAN A PLANT BALANCE) IS go" INCONSISTENT WITH FUNDA-

MENTALS AND PRINCIPLES OF CURRENT PRACTICES REGARDING COST,

CAPITAL RECOVERY, AND COST OF REMOVAL"?27

A. No, I do not. SFAS 143 is largely a cosmetic change in estimating, accruing and report-

ing future cost of removal when a legal retirement obligating event has occurred. The

mechanics of segregating the obligation and accruals between the asset and liability

sides of the balance sheet do not change the economics of the obligation nor do they

eliminate negative unrecovered capital. This is readily apparent from a consideration of

the required rate base treatment of legal retirement obligations to preserve the opportu-

nity for capital recovery. Setting aside working capital, deferred taxes and other rate

base elements, the rate base (i.e., unrecovered investment) is equivalent to net plant less

the retirement obligation and net regulatory liabilities reported on the liability side of

the balance sheet. It is of little consequence whether the retirement obligation is re-

ported as a liability or credited to the depreciation reserve. In either case, unrecovered

investment will be negative when die sum of the investment depreciation reserve, the

retirement cost reserve and the retirement obligation exceed the associated plant in-

vestment. It is simply wrong to claim that "the accumulated depreciation and deprecia-

tion expense should be designed to recover the original costs, not something more."28

22

23

24

25

26

Q. DOES SFAS 143 PRESCRIBE NON-ARO ACCOUNTING FOR RATE REGU-

LATED ENTITIES?

A. No, it does not, Notwithstanding that SFAS 143 only prescribes financial reporting of

legal Asset Retirement Obligations (ARO's) and does not dictate how either ARO's or

non-ARO's (i.e., future cost of removal) should be treated in ratemaking, the pro-

2.5 Majoros Direct Testimony, page 21, lines 9-12.
26 MajorosDirect Testimony, page 20, lines 8-11.
27 Majoros Direct Testimony, page 41, lines 26-27.
28 Majoros Direct Testimony, page 41, lines 27 ft
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1

2

3

4

5

6

7

enouncement clearly states that it applies only to existing legal obligations, including

those that would be considered legal obligations under the doctrine of promissory es-

toppel. with regard to rate~regulated entities, the pronouncement notes that the obi ec-

tive of including both ARO and non-ARO costs in rates currently charged to customers

is to allocate costs to customers over the lives of those assets. The pronouncement is

clear, however, that the accounting treatment of non-ARO's for rate-regulated entities

is beyond the scope of the Statement.

8 REVENUE NEUTRAL APPLICATION oF S F A S  1 4 3

9

10

11

12

13

Q. ARE YOU FAMILIAR WITH THE COMMISSION ACTION REQUESTED BY APS

REGARDING SFAS l43?

A. Yes, I am. The Company is requesting Commission approval of a revenue-neutral ap-

plication of SFAS 143 and authorization to "... place all impacts to its income state-

ment caused by the adoption of SFAS 143 in regulatory accounts."29

14

15

16

17

18

19

20

21

22

23

24

Q. DOES WITNESS MAJOROS SUPPORT THE REVENUE NEUTRAL APPLICA-

TION OF SFAS 143 REQUESTED BY APS?

A. No, he does not. According to Witness Majoros,

APS is requesting [a revenue neutral application] because it is aware
that it does not have ARO's for a majority of its assets but it has a
substantial amount of future inflated cost of removal included in its
accumulated depreciation account and in its current and proposed
depreciation rates. The elimination of this recovery in accordance
with the principle [sic] SFAS No. 143 will lead to a significant re-
duction in APS' depreciation expense. Consequently, it seeks a reve-
nue neutral application of SFAS No. 143."30

25

26

27

28

29

Q. HOW IS A REVENUE-NEUTRAL APPLICATION OF SFAS 143 ACHIEVED UN-

DER RATE REGULATION?

A. A revenue-neutral application is achieved by recording all timing and cost differences

attributable to an application of SFAS 143 in a regulatory liability account. Timing dif-

ferences are derived from the arial difference between a) a straight-line allocation of

29 Rockenberger Direct Testimony, page 22, lines 10-13.
to Majoros Direct Testimony, page 23, lines 21 ff.
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1

2

3

4

5

6

7

8

9

SFAS 143 retirement costs accreted by a compounding of interest at a credited-adjusted

risk-free discount rate, and b) a straight-line allocation of future cost of removal as a

component of depreciation rates. Cost differences are derived from the difference be-

tween a) the fair value of the liability for a legal retirement obligation, and b) the future

net salvage estimated in setting depreciation rates. A revenue-neutral application im-

plies that annual revenue requirements derived from a conventional rate base and for-

mulation of depreciation rates will be identical to the annual revenue requirements

derived from a rate base reflecting SFAS 143 accounting and all expense elements as-

sociated with the allocation of retirement costs and accretion expense.31

10

11

12

13

14

15

16

17

18

19

20

21

Q. COULD YOU DEMONSTRATE THE EQUIVALENCY BETWEEN REVENUE RE-

QUIREMENTS DERIVED FROM THE CURRENT RATEMAKING IREATMENT

OF COST OF REMOVAL AND REVENUE REQUIREMENTS DERWED FROM A

REVENUE-NEUTRAL APPLICATION OF SFAS 143?

A. Attachment REW-4RB illustrates the revenue requirement implications of a transition

to SFAS 143 accounting with and without revenue neutrality. Schedule A (titled Cur-

rent Rate Regulation) provides a computation of the annual revenue requirements re-

sulting from a continuation of the current accounting and ratemaking treatment of cost

of removal as a component of depreciation rates.32 It can be observed from Table 2,

Column H that the present value of annual revenue requirements is $1 ,3 l 9.06. The rate

base is given by

Rate Base = Plant Investment - Total Depreciation Reserve

22 and annual revenue requirements are given by

Required Revenue :
23

(Rate 8asexAllowed Rate of Return )

+ Depreciation Expense.

31 Several State Commissions including Florida, North Carolina and Utah have adopted revenue-neutral
applications of SFAS 143.
32 The example is based on a $1,000 investment installed at age 0. The investment is reduced by uniform
retirements of $100 in each of ten succeeding years. Cost of removal is estimated at 45 percent of the an-
nual retirements, increased by three percent inflation each year. A cost of removal reserve is maintained
to facilitate a transition to SFAS 143 accounting in Schedules B and C. Annual revenue requirements are
derived from an allowed rate of return of 10 percent applied to a beginning-of-year rate base.
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1

2

3

4

5

6

7

The example developed in Schedule A is extended in Schedule B (titled Direct

Transition to SFAS 143 Accounting) to illustrate a transition to SFAS 143 accounting at

the end of year three without revenue neutrality.33 It can be observed from Table 2, Col

umm H that the present value of annual requirements is $l,3 l9.06, which is identical to

the present value of the annual revenue requirements developed in Schedule A. The rate

base in Schedule B is given by

Rate Base = Plant Investment + Asset Retirement Costs

- Total Depreciation Reserve

+ Regulatory Assets -- Regulatory Liabilities

- Asset Retirement Obligation

8

9

10

11

12

13

14

15

16

and annual revenue requirements are given by

Required Revenue = (Rate BasellAllowea' Rate of Return )

+ Depreciation Expense

+ Regulatory Debits - Regulatory Credits

+ Aceretion Expense

+ Loss on Disposal.

The example developed in SchedUle A is further extended in Schedule C (titled

Revenue Neutral Transition to SFAS 143 Accounting) to illustrate how a revenue

neutral transition to SFAS 143 can be achieved under rate regulation. It can again be

observed from Table 2, Column H that the present value of annual revenue require

merits is $1 ,319.06, which is identical to the present value of the annual revenue re

quirernents developed in both Schedule A and Schedule B. The rate base in ScheduleC

is given by

17

Rate Base = Plant Investment + Asset Retirement Costs

.- Total Depreciation Reserve

- Net Regulatory Liabilities

.- Asset RetireMent Obligation

18 and annual revenue requirements are given by

33 The fair value of the liability for asset retirement obligations is estimated at 50 percent of the annual re
tirements, increased by three percent inflation each year. A credit-adjusted risk-free rate of 6 percent is
used to discount the fair value cash flows.

- 1 g -

I-IIIIIIIH llllll lllllllllullllllllul ulllulllullI I ll u III III llllllllll-I



EOY
SFAS 143

Direct NeutralCurrent

C

$378.43

327.38

279.25

B

$378.43

327.38

279.25

1

2

3

A

$378.43

327.38

279.25
234.05

191.78

152.45

116.06

82.61

52.12

24.58

4

5

6

7

8

g

10

234.05

191.78

152.45

116.06

82.61

52.12

24.58

242.28

199.25

158.95

121 .39

86.58

54.54

(26.09)

PV $1,319.06$1 ,319.06 $1,319.06

Required Revenue = (Rate 8asellAllowed Rate of Return )

+ Depreciation Expense

+ Net Regulatory Debits

+ Accretion Expense

The annual revenue requirements derived for each of the three fonts of rate regt

lotion are summarized in Table 3 below

Table 3. Revenue Requirements

It can be observed from Table 3 that the present values of the revenue require

merits are identical in all cases. It can also be observed that a revenue-neutral Applica

son of SFAS 143 (Column C) produces the same annual revenue requirements as

current ratemaking (Column A) which includes cost of removal as a component of the

depreciation rates. The annual revenue requirements derived from a direct application

of SFAS 143 (without revenue neutrality) are shown in Column B. It can be observed M

this example that revenue requirements derived from a direct application of SFAS 143

would be higher than the current ratemaldng treatment in all years other than the last

year in which a gain resulting from the settlement of the ARO is recognized

It is clear from the above analysis that regulation could either a) retain the current

accounting and ratemaldng treatment of cost of removal as a component of depreciation

rates, or b) adopt a far more complicated formulation of the rate base and revenue re

quirements (including the accounting for ARO's prescribed for financial reporting in



1

2

3

4

5

6

SFAS l43) to achieve the same result. The simplicity of the current ratemaldng treat

went of cost of removal as a component of depreciation rates and the avoidance of Tim

in differences introduced in ratemaking Hom the adoption of an accounting standard

applicable to financial reporting strongly supports the Company's request to continue

accruing for cost of removal as a component of depreciation rates to a achieve a reve

hue-neutral application of SFAS 143. .

7

8

9

10

11

12

13

Q- IS WITNESS MAJOROS CORRECT IN CLAIMING THAT APS HAS REQUESTED

COMMISSION APPROVAL OF A REVENUE-NEUTRAL APPLICATION OF

SFAS 143 61: .. BECAUSE IT is AWARE THAT IT DOES NOT HAVE ARO'S FOR

A MAJORITY OF ITS ASSETS"?34

A. Absolutely not. The absurdity of this claim is evident from the above examples demon

stating that a revenue neutral transition to SFAS 143 is totally unrelated to any ac

counting or ratemaking treatMent of non-ARO's.

14 APPLlCATlON oF FERC ORDER 631

15

16

17

18

19

20

21

22

23

Q. ACCORDING TO WITNESS MAJOROS, SFAS 143 41 I/ EVOLVED INTO FERC

ORDER no. 63117935 DOES FERC ORDER 631 l1\/IPOSE ANY REGULATORY AC

COUNTING REQUIREMENTS ON .TURISDICTIONAL ENTITIES BEYOND

THOSE PRESCRIBED IN SFAS l 43'?

A. Yes, it does. FERC Order 631 requires an identification of amounts accrued for cost of

removal for non-legal retirement obligations that are included in the recorded deprecia

son reserve. Jurisdictional entities are required to maintain subsidiary records for the

purpose of identifying the amount of specific allowances collected in rates for non

legal retirement obligations included in depreciation accruals

24

25

26

27

Q. IN YOUR OPINION, DOES THIS RECORD-KEEPING REQUIREMENT DICTATE

AN "UNBUNDLING" OF NET SALVAGE FROM DEPRECIATION RATES?

A. No, it does not. The Commission specifically stated in Order 631 that it did not propose

to change its accounting for the cost of removal for amounts that result from other than

34 Majoros Direct Testimony, page 23, lines .21-22.
35 Majoros Direct Testimony, page 25, line 20.
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asset retirement obligations. Moreover, the Commission specifically rej acted a recon

emendation drafted by the Snavely-King firm that the cost of removal for non-legal ob

ligations should be expensed in the income statement. The Commission also rejected

the Snavely-King recommendation to adopt a "normalized allowance" for non~ARO

removal costs claiming that "[i]t is the only procedure for recovering noneARO retire

went costs that is consistent with the principles of SFAS l43."°° The accounting re

quirement imposes no reporting obligation other than maintaining a subsidiary record of

the depreciation reserve. Contrary to the opinion of Witness Majoros, FERC Order 631

does not state that "Past and future 'non-legal ARO's' must be specifically identified

and accounted for separately in the depreciation studies, depreciation expense and the

accumulated depreciation account

Q. TO THE EXTENT THAT WITNESS MAJOROS CLAIMS THAT HIS INTERPRE

TATION OF SFAS 143 EXTENDS TO FERC ORDER 631. DOES YOUR TESTI

MONY REGARDING SFAS 143 ALSO APPLY TO FERC ORDER631?

A. Yes. it does

Q. DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

A. Yes. it does

See Comments of the National Association of State Utilitv Consumer Advocates in FERC Docket No
RM02-7-000

Majoros Direct Testimony, page 27, lines 5-6
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17595 S. Tamiami Trail
Suite 212
For! Myers, FL 33908

Phone (239) 267~1600
Fax (239) 267-5030
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Ronald E. vs»H=e, Ph.D.

Education 1961 - 1964 Valparaiso University
Major Electrical Engineering

1965 lowa State University
B.S., Engineering Operations

1968 lowa State University
M.S., Engineering Valuation
Thesis: The Multivariate Normal Distribution and the Simulated Plant Record
Method of Life Analysis

1977 Iowa State University
Ph.D., Engineering Valuation
Minor Economics
Dissertation: A Comparative Analysis of Various Estimates d the Hazard Rate
Associated With the Sewioe Life of lndustNal Property

Employment 1996 - Present
Executive Vice President

Foster Associates, Incl

1988 - 1996
Senior Vice President

Foster Associates, Inc.

1979 - 1988
Vice President

Foster Associates, Inc.

1978 - 1979
Assistant Treasurer

Northern States Power Company

Northern States Power Company1974 - 1978
Manager, Corporate Economics |

1972 - 1974 ,
Corporate Eoonomist

Northern States Power Company

1970 - 1972 Iowa State University
Graduate Student and Instructor

1968 - 1970
Valualjor\ Engineer

Northern States Power Company

1965 - 1968 Iowa State University
Graduate Student and Teaching Assistant

Publications A New Set of Generalized Survivor Tables, Journal of the Society of
Depreciation Professionals, October, 1992.

The Theory and Practice of Depreciation Accounting Under Public Utility
Regulation, Journal of the Society of Depreciation Professionals, December,
1989.

Standards for Depreciation Accounting Under Regulated Competition, paper
presented at The Institute for Study of Regulation, Rate Symposium,
February, 1985.



The Economics of Price-Level Depreciation, paper presented at the Iowa
State University Regulatory Conference, May, 1981

Depreciation and the Discount Rafe for Capita/ Investment Decisions, paper
presented at the National Communications Forum - National Electronics
Conference. October 1979

A Computerized Method for Generating a Life Table From the 'h-System' of
Survival Functions, paper presented at the American Gas Association
Edison Electric Institute Depreciation Accounting Committee Meeting
December. 1975

The Problem With AFDC is paper presented at the Iowa State University
Conference on Public Utility Valuation and the Rate Making Process, May

The Simulated Plant-Record Method of Life Analysis, paper presented at the
Missouri Public Service Commission Regulatory Information Systems
Conference, May, 1971

Simulated Plant-Record Su/vivorAnalysis Program (User's Manual), special
report published by Engineering Research Institute, lowa State University
February, 1971

A Test Procedure for the Simulated Plant~Record Method of Life Analysis
Journal of the American Statistical Association, September, 1970

Modeling the Behavior of Property Records, paper presented at the lowa
State University Conference on Public Utility Valuation and the Rate Making
Process, May, 1970

A Technique for Simulating the Retirement Experience of Limited-Life
Industrial Property, paper presented at the National Conference of Electric
and Gas Utility AccoUntants, May, 1969

How Dependable are Simulated Plant-Record Estimates?, paper presented at
the Iowa State University Conference on Public Utility Valuation and the Rate
Making Process, April, 1968

Expert Opinion Alabama Public Service Commission, Docket No. 18488, General Telephone
Company of the Southeast, testimony concerning engineering economy study
techniques

Alabama Public Service Commission, Docket No. 20208, General Telephone
Company of the South, testimony concerning the equal-life group procedure
and remaining-life technique

Alberta Energy and Utilities Board, Application No. 1250392, Aquila Networks
Canada, rebuttal testimony supporting proposed depreciation rates

Alberta Energy and Utilities Board, Case No. RE95081, Edmonton Power
Inc., rebuttal evidence concerning appropriate depreciation rates

Alberta Energy and Utilities Board, 1999/2000 General Tariff Application
Edmonton Power inc., direct and rebuttal evidence concerning appropriate
depreciation rates

Arizona Corporation Commission, Docket No. T-01051 B-97-0689, U S West
Communications, Inc., testimony concerning appropriate depreciation rates

Arizona Corporation Commission, Docket No. G-1032A-02-0598, Citizens
Communications Company, testimony supporting proposed depreciation
rates
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Arizona State Board of Equalization, Docket No. 6302-07-2, Arizona Public
Service Company, testimony concerning valuation and assessment of
contributions in aid of construction.

California Public Utilities Commission, Case Nos. A.92-06-040, 92-06-042,
GTE California Incorporated, rebuttal testimony supporting depreciation study
techniques.

Public Utilities Commission of the State of Colorado, Application No. 36883-
Reopened. U S WEST Communications, testimony concerning equal-life
group procedure.

Delaware Public Service Commission, Docket No. 81-8, Diamond State
Telephone Company, testimony concerning the amortization of inside wiring.

Delaware Public Service Commission, Docket No. 82-32, Diamond State
Telephone Company, testimony concerning the equal-life group procedure
and remaining-life technique.

Public Service Commission of the District of Columbia, Formal Case No. 842,
District of Columbia Natural Gas, testimony concerning depreciation rates.

Public Service Commission of the District of Columbia, Formal Case No.
1016, Washington Gas Light Company - District of Columbia, testimony
supporting proposed depreciation rates.

Federal Communications Commission, Preseription of Revised Depreciation
Rates for AT&T Communications, statement concerning depreciation,
regulation and competition.

Federal Communications Commission, Petition for Modification of FCC
Depreciation Prescription Practices for AT&T, statement concerning
alignment of depreciation expense used for financial reporting and regulatory
purposes.

Federal Communications Commission, Docket No, 99-117, Bell Atlantic,
affidavit concerning revenue requirement and capital recovery implications of
omitted plant retirements.

Federal Energy Regulatory Commission, Docket No. ER95-267-000, New
England Power Company, testimony supporting proposed depreciation rates.

Federal Energy Regulatory Commission, Docket No. RP89-248, Mississippi
River Transmission Corporation, rebuttal testimony concerning
appropriateness of net salvage component in depreciation rates.

Federal Energy Regulatory Commission, Docket No. ER91-565, New England
Power Company, testimony supporting proposed depreciation rates.

Federal Energy Regulatory Commission, Docket No. ER78-291, Northern
States Power Company, testimony concerning rate of return and general
financial requirements.

Federal Energy Regulatory Commission, Docket Nos. RP80-97 and RP81-54,
Tennessee Gas Pipeline COmpany, testimony concerning offshore plant
depreciation rates.

Federal Power Commission, Docket No. E-8252, Northern States Power
Company, testimony Concerning general financial requirements and
measurements of financial performance.

Federal Power Commission, Docket No. E-9148, Northern States Power
Company; testimony concerning general financial requirements and
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measurements of financial performance.

Federal Power Commission, Docket No. ER76-818, Northern States Power
Company, testimony concerning rate of return and general financial
requirements.

Federal Power Commission, Docket No. RP74-80, Northern Natural Gas
Company, testimony concerning depreciation expense.

Public Utilities Commission of the State of Hawaii, Docket No. 00-0309, The
Gas Company, testimony supporting proposed depreciation rates.

Public Utilities Commission of the State of Hawaii, Docket No. 94-0298, GTE
Hawaiian Telephone Company Incorporated; testimony concerning the need
for shortened service lives and disclosure of asset impairment losses.

Idaho Public Utilities Commission, Case No. U-1002-59, General Telephone
Company of the Northwest, Inc., testimony concerning the remaining-life
technique and the equal-life group procedure.

Illinois Commerce Commission, Docket No. 94-0481, Citizens Utilities
Company of Illinois, rebuttal testimony concerning applications of the
Simulated Plant-Record method of life analysis.

Iowa State Commerce Commission, Docket No. RPU 82-47, North Central
Public Service Company, testimony on depreciation rates.

lowa State Commerce Commission, Docket No. RPU 84-34, General
Telephone Company of the Midwest, testimony concerning the remaining-life
technique and the equal-life group procedure.

Iowa State Utilities Board, Docket No. DPU-86-2, Northwestern Bell
Telephone Company, testimony concerning capital recovery in competition.

Iowa State Utilities Board, Docket No. RPU-84~7, Northwestern Bell
Telephone Company, testimony concerning the deduction of a reserve
deficiency from the rate base.

Iowa State Utilities Board, Docket No. DPU-88-6, U S WEST
Communications, testimony concerning depreciation subject to refund.

Iowa State Utilities Board, Docket No. RPU-90-9, Central Telephone
Company of lowa, testimony concerning depreciation rates. .

Iowa State Utilities Board, Docket No. RPU-93-9, U S WEST
Communications, testimony concerning principles of depreciation accounting
and abandonment of FASB 71 .

Iowa State Utilities Board, Docket No. DPU-96-1, U S WEST
Communications, testimony concerning principles of depreciation accounting
and abandonment of FASB 71.

Kansas Corporation Commission, Docket No. 03-KGSG-602-RTS, Kansas
Gas Service, a Division of ONE OK, Inc., rebuttal testimony supporting net
salvage rates.

Kentucky Public Service Commission, Case No. 97-224, Jackson Purchase
Electric Cooperative Corporation, rebuttal testimony supporting proposed
depreciation rates.

Maryland Public Service Commission, Case No. 8485, Baltimore Gas and
Electric Company, testimony supporting proposed depreciation rates.

Maryland Public Service Commission, Case No. 7689, Washington Gas Light
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Company, testimony concerning life analysis and net salvage.

Maryland Public Service Commission, Case No. 8960, Washington Gas Light
Company; testimony supporting proposed depreciation rates.

Massachusetts Department of Public Utilities, Case No. DPU 91-52,
Massachusetts Electric Company, testimony supporting proposed
depreciation rates which include a net salvage component.

Michigan Public Service Commission, Case No. U-13393, Aquila Networks
MGU, testimony supporting proposed depreciation rates.

Michigan Public Service Commission, Case No. U-12395, Michigan Gas
Utilities, testimony supporting proposed depreciation rates including
amortization accounting and redistribution of recorded reserves.

Michigan Public Service Commission, Case No. U-6587, General Telephone
Company of Michigan, testimony concerning use of a theoretical depreciation
reserve with the remaining-life technique.

Michigan Public Service Commission, Case No. U-7134, General Telephone
Company of Michigan, testimony concerning the equal-life group depreciation
procedure.

Minnesota District Court. In Re: Northern States Power Company v. Ronald
G. Blank, et. al. File No. 394126, testimony concerning depreciation and
engineering economics.

Minnesota Public Service Commission, Docket No. E-611, Northern States
Power Company, testimony concerning rate of return and general financial
requirements.

Minnesota Public Service Commission, Docket No. E-1086, Northern States
Power Company, testimony concerning depreciation rates.

Minnesota Public Service Commission, Docket No. G-1015, Northern States
Power Company, testimony concerning rate of return and general financial
requirements.

Public Service Commission of the State of Missouri, Case No. ER-2001-672,
Missouri Public Service, a division of Utilicorp United Inc., surrebuttal
testimony regarding computation of income tax expense.

Public Service Commission of the State of Missouri, Case No. T0-82-3,
Southwestern Bell Telephone Company, rebuttal testimony concerning the
remaining-life technique and the equal-life group procedure.

Public Service Commission of the State of Missouri, Case No. G0-97-79,
Laclede Gas Company, rebuttal testimony concerning adequacy of database
for conducting depreciation studies.

Public Service Commission of the State of Missouri, Case No. GR-99-315,
Laclede Gas Company, rebuttal testimony concerning treatment of net
salvage in development of depreciation rates.

Public Service Commission of the State of Missouri, Case No. HR-2004-0024,
Aquila Inc. d/b/a/ Aquila Netvvorks-L 8t p, testimony supporting depreciation rates.

Public Service Commission of the State of Missouri, Case No. ER-2004-0034,
Aquila Inc. d/b/al Aquila Netvvorks-L & P and Aquila Networks-MPS, testimony
supporting depreciation rates.

Public Service Commission of the State of Missouri, Case No. GR-2004-0072,
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Aquila Inc. d/b/a/ Aquila Networks-L 8= P and Aquila Networks-MPS, testimony
supporting depreciation rates

Public Service Commission of the State of Montana. Docket No. 88.2.5
Mountain State Telephone and Telegraph Company, rebuttal testimony
concerning the equal-life group procedure and amortization of reserve
imbalances

Montana Public Service Commission, Docket No. D95.9.128. The Montana
Power Company, testimony supporting proposed depreciation rates

Public Service Commission of Nevada. Docket No. 92-7002. Central
Telephone Company-Nevada, testimony supporting proposed depreciation
rates

Public Service Commission of Nevada. Docket No. 91-5054. Central
Telephone Company-Nevada, testimony supporting proposed depreciation
rates

New Hampshire Public Utilities Commission, Docket No. DR95-169, Granite
State Electric Company, testimony supporting proposed net salvage rates

New Jersey Board of Public Utilities, Docket No. GR 87060552, New Jersey
Natural Gas Company, testimony concerning depreciation rates

New Jersey Board of Re.gulatory Commissioners, Docket No. GR930401 14J
New Jersey Natural Gas Company, testimony concerning depreciation rates

North Carolina Utilities Commission. Docket No. E-7. SUB 487. Duke Power
Company, rebuttal testimony concerning proposed depreciation rates

North Carolina Utilities COmmission. Docket No. P-19. SUB 207. General
Telephone Company of the South, rebuttal testimony concerning the equal
life group depreciation procedure

North Dakota Public Service Commission. Case No. 8860. Northern States
Power Company, testimony concerning general financial requirements

North Dakota Public Service Commission. Case No. 9634. Northern States
Power Company, testimony concerning rate of return and general financial
requirements

North Dakota Public Service Commission. Case No. 9666. Northern States
Power Company, testimony concerning rate of return and general financial
requirements

North Dakota Public Service Commission. Case No. 9741. Northern States
Power Company, testimony concerning rate of return and general financial
requirements

Ontario Energy Board, E.B.R.O. 385, Tecumseh Gas Storage Limited
testimony concerning depreciation rates

Ontario Energy Board, E.B.R.O. 388, Union Gas Limited, testimony
concerning depreciation rates

Ontario Energy Board, E.B.R.O. 456, Union Gas Limited, testimony
concerning depreciation rates

Ontario Energy Board, E.B.R.O. 476-03, Union Gas Limited, testimony
concerning depreciation rates

Public Utilities Commission of Ohio. Case No. 81-383-TP~AIR, General
Telephone Company of Ohio, testimony in support of the remaining-life
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technique.

Public Utilities Commission of Ohio, Case No. 82-886-TP-AIR, General
Telephone Company of Ohio, testimony concerning the remaining-life
technique and the equal-life group procedure.

Public Utilities Commission of Ohio, Case No. 84-1026-TP-AIR, General
Telephone Company of Ohio, testimony in support of the equal-life group
procedure andthe remaining-life technique.

Public Utilities Commission of Ohio, Case No. 81-1433, The Ohio Bell
Telephone Company, testimony concerning the remaining-life technique and
the equal-life group procedure.

Public Utilities Commission of Ohio, Case No. 83-300-TP-AIR, The Ohio Bell
Telephone Company, testimony concerning straight-line age-life depreciation.

Public Utilities Commission of Ohio, Case No. 84-1435-TP-AlR, The Ohio Bell
Telephone Company, testimony in support of test period depreciation
expense.

Public Utilities Commission of Oregon, Docket No. UM 204, GTE of the
Northwest, testimony concerning the theory and practice of depreciation
accounting under public utility regulation.

Public Utilities Commission of C)regon, Docket No. UM 840, GTE Northwest
Incorporated, rebuttal testimony concerning principles of capital recovery.

Pennsylvania Public Utility Commission, Docket No. R-80061235, The Bell
Telephone Company of Pennsylvania, testimony concerning the proper
depreciation reserve to be used with an original cost rate base.

Pennsylvania Public Utility Commission, Docket No. R-811512, General
Telephone Company of Pennsylvania, testimony concerning the proper
depreciation reserve to be used with an original cost rate base.

Pennsylvania Public Utility Commission, Docket No. R-811819, The Bell
Telephone Company of Pennsylvania, testimony concerning the proper.
depreciation reserve to be used with an original cost rate base.

Pennsylvania Public Utility Commission, Docket No. R-822109, General
Telephone Company of Pennsylvania, testimony in support of the remaining-
life technique.

Pennsylvania Public Utility Commission, Docket No. R-850229, General
Telephone Company of Pennsylvania, testimony in support of the remaining-
life technique and the proper depreciation reserve to be used with an original
cost rate base.

Pennsylvania Public Utility Commission, Docket No. C-860923, The Bell
Telephone Company of Pennsylvania, testimony concerning capital recovery
under competition.

Rhode Island Public Utilities Commission, Docket No. 2290, The Narragansett
Electric Company, testimony supporting proposed net salvage rates and
depreciation rates.

South Carolina Public Service Commission, Docket No. 91-216-E, Duke
Power Company, testimony supporting proposed depreciation rates.

Public Utilities Commission of the State of South Dakota, Case No. F-3062,
Northern States Power Company, testimony concerning general financial
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requirements and measurements of financial performance.

Public Utilities Commission of the State of South Dakota, Case No. F-3188,
Northern States Power Company, testimony concerning rate of return and
general financial requirements.

Securities and Exchange Commission, File No. 3-5749, Northern States
Power Company, testimony concerning the financial and ratemaking
implications of an affiliation with Lake Superior District Power Company.

Tennessee Public Service Commission, Docket No. 89-11041, United Inter-
Mountain Telephone Company, testimony concerning depreciation principles
and capital recovery under competition.

State of Vermont Public Service Board, Docket No. 6596, Citizens
Communications Company - Vermont Electric Division, testimony supporting
recommended depreciation rates.

Commonwealth of Virginia State Corporation Commission, Case No. PUE-
2002-00364, WashingtOn Gas Light Company, testimony supporting proposed
depreciation rates.

Public Service Commission of Wisconsin, Docket No. 2180-DT-3, General
Telephone Company of Wisconsin, testimony concerning the equal-life group
depreciation procedure.

Other Consulting
Activities

Moran Towing Corporation. In Re: Barge TEXAS-97 Clv. 2272 (ADS) and
Tug HEIDE MORAN ._ 97 CIV. 1947 (ADS), United .States District Court,
Southern District of New York.

John Reigle, et al. v. Baltimore Gas 8 Electric Co., et al., Case No. C-2001 -
73230-CN, Circuit Court for Anne Arundel County, Maryland.

SR international Business Insurance Co. vs. WTC Properties et. al., 01,CV-9291
(JSM) and other related cases.

BellSouth Telecommunications, Inc. v. Citizens Utilities Company d/b/a/
Louisiana Gas Service Company,. CA No. 95-2207, United States District
Court, Eastern District of Louisiana.

Affidavit on behalf of Continental Cablevision, inc. and its operating cable
television systems regarding basic broadcast tier and equipment and
installation cost-of-sewice rate justification.

Office of Chief Counsel, Internal Revenue Service. In Re: Kansas City
Southern Railway Co., et. al. Docket Nos. 971-72, 974-72, and 4788-73.

Office of Chief Counsel, Internal Revenue Service. In Re: Northern Pacific
Railway Co., Docket No. 4489-69.

United States Department of Justice. In Re:
States, Ct. Cl. No. 30-72.

Burlington Northern Inc. v. United

Faculty Depreciation Programs for public utility commissions, companies, and
consultants, sponsored by Depreciation Programs, Inc., in cooperation with
Western Michigan University. (t980 .. 1999) .

United States Telephone Association (USTA), Depreciation Training Seminar,
November 1999.

Depreciation Advocacy Workshop, a three-day team-training workshop on
preparation, presentation, and defense of contested depreciation issues,
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sponsored by Gilbert Associates, Inc., October, 1979.

Corporate Economics Course, Employee Education Program, Northern States
Power Company. (1968 - 1979)

Perspectives of Top Financial Executives, Course No. 5-300, University of
Minnesota, September, 1978.

Depreciation Programs for public utility commissions, companies, and
consultants, jointly sponsored by Western Michigan University and Michigan
Technological University, 1973.

Professional
Associations

Advisory Committee to the Institute for Study of Regulation, sponsored by the
American University and The University of Missouri-Columbia.

American Gas Association
Committee.

American Economic Association.

Edison Electric Institute Depreciation Accounting

Board of Directors, Iowa State Regulatory Conference.

Edison Electric Institute, Energy Analysis Division, Economic Advisory
Committee, 1976-1980.

Financial Management Association.

The Institute ofElectrical and Electronics Engineers, Inc., Power Engineering
Society, Engineering and Planning Economics Working Group.

M dwelt Finance Association.

Society of Depreciation Professionals (Founding Member and Chairman,
Policy Committee

Moderator Depreciation Open Forum, Iowa State University Regulatory Conference, May
1991 .

The Quantification of Risk and Uncertainty in Engineering Economic Studies,
lowa.State University Regulatory Conference, May 1989.

Plant Replacement Decisions with Added Revenue from New Service
Offerings, lowa State UniVersity Regulatory Conference, May 1988.

Economic Depreciation, lowa State University Regulatory Conference, May
1987.

Opposing Views on the Use of Customer Discount Rates in Revenue
Requirement Comparisons, Iowa State University Regulatory Conference,
May 1986. .

Cost of Capital Consequences of Depreciation Policy, Iowa State University
Regulatory Conference, May 1985.

Concepts of Economic Depreciation, Iowa State University Regulatory
Conference, May 1984.

Ratemaking Treatment of Large Capacity Additions, Iowa State University
Regulatory Conference, May 1983.

The Economics of Excess Capacity, Iowa State University Regulatory
Conference, May 1982.

New Developments in Engineering Economics, Iowa State University
Regulatory Conference, May 1980.
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Training in Engineering Economy, Iowa State University Regulatory
Conference, May 1979.

The Real Time Problem of Capital Recovery, Missouri Public Service
Commission, Regulatory information Systems Conference, September 1974.

Speaker Finding the "D" in RCNLD (Valuation Applications of Depreciation), Society of
Depreciation Professionals Annual Meeting, September 2001 .

Capital Asset and Depreciation Accounting, City of Edmonton Value
Engineering Workshop, April 2001 .

A Valuation View of Economic Depreciation, Society of Depreciation
Professionals Annual Meeting, October 1999.

Capital Recovery in a Changing Regulatory Environment, Pennsylvania
Electric Association Financial-Accounting Conference, May 1999.

Depreciation Theory and Practice, Southern Natural Gas Company
Accounting and Regulatory Seminar, March 1999.

Depreciation Theory Applied to Special Franchise Property, New York Office
of Real Property Services, March 1999.

Capital Recovery in a Changing Regulatory Environment, PowerPlan
Consultants Annual Client Forum, November 1998.

Economic Depreciation, AGA Accounting Services Committee and EEl
Property Accounting and Valuation Committee, May 1998.

Discontinuation of Application of FASB Statement No. 71, Southern Natural
Gas Company Accounting Seminar, April 1998.

Forecasting in Depreciation, Society of Depreciation Professionals Annual
Meeting, September 1997.

Economic Depreciation In Response to Competitive Market Pricing, 1997
TELUS Depreciation Conference, June 1997.

Valuation of Special Franchise Property, City of New York, Department of
Finance Valuation Seminar, March 1997.

Depreciation Implications of FAS Exposure Draft 158-B, 1996 TLG
Decommissioning Conference, October 1996.

Why Economic Depreciation?, American Gas Association Depreciation
Accounting Committee Meeting, August 1995.

The Theory of Economic Depreciation, Society of Depreciation Professionals
Annual Meeting, November 1994.

Vintage Depreciation Issues, G gt T Accounting and Finance Association
Conference, June 1994.

Pricing and Depreciation Strategies for Segmented Markets (Regulated and
Competitive), Iowa State Regulatory Conference, May 1990.

Principles and Practices of Depreciation Accounting, Canadian Electrical
Association and Nova Scotia Power Electric Utility Regulatory Seminar, .
December 1989.

Principles and Practices of Depreciation Accounting, Duke Power Accounting
Seminar, September 1989.

The Theory and Practice of Depreciation Accounting Under Public Utility
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Regulation, GTE Capital Recovery Managers Conference, February 1989

Valuation Methods for Regulated Utilities, GTE Capital Recovery Managers
Conference, January 1988.

Depreciation Principles and Practices for REA Borrowers, NRECA 1985
National Accounting and Finance Conference, September 1985

Depreciation Principles and Practices for REA Borrowers, Kentucky
Association of Electric Cooperatives, Inc., Summer Accountants Association
Meeting, June 1985.

Considerations in Conducting a Depreciation Study, NRECA 1984 National
Accounting and Finance Conference, October 1984

Software for Conducting Depreciation Studies on a Personal Computer
United States Independent Telephone Association, September 1984

Depreciation-An Assessment of Current Practices, NRECA 1983 National
Accounting and Finance Conference, September 1983

Depreciation-An Assessment of Current Practices, REA National Field
Conference, September 1983.

An Overview of Depreciation Systems, lowa State Commerce Commission
October 1982.

Depreciation Practices for Gas Utilities, Regulatory Committee of the
Canadian Gas Association, September 1981

Practice, Theory, and Needed Research on Capital Investment Decisions in
the Energy Supply industry, workshop, sponsored by Michigan State
University and the Electric Power Research Institute, November 1977

Depreciation Concepts Under Regulation, Public Utilities Conference
sponsored by The University of Texas at Dallas, July 1976

Electric Utility Economics, Mid-Continent Area Power Pool, May 1974

Honors and
Awards

The Society of Sigma Xi.

Professional Achievement Citation in Engineering, Iowa State University
1993.

January 2004
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PlantEOY Reserve
10.00%
Return

Revenue
Requirement

Cost of
Net Plant Removal Depreciation

F G=E+FA B ED

1 ,000.00
1 ,000.00
1 ,000.00
1 ,000.00

500.00
500.00

320.00
298.00
276.00
254.00
127.00
116.00

100.00
78.00
56.00
34.00
17.00

6.00

220.00
440.00
660.00
330.00
440.00

0.00

220.00
220.00
220.00
220.00
110.00
110.00

0
1
2
3
4
5
6

C=A-B

1,000.00
780.00
560.00
340.00
170.00

60.00
0.00

0.00
0.00
0.00

(50.00)
0.00

(50.00)
Present Value 1 ,062.37827.76 234.61(62.37)

Plant Reserve
10.00%
ReturnEOY

Revenue
Requirement

Cost of
Net Plant Removal Depreciation

G=E+FFEA B DC=A-B

1,100.00
1,100.00
1,100.00
1,100.00

550.00
550.00

330.00
308.00
286.00
264.00
132.00
121 .00

220.00
440.00
660.00
330.00
440.00

0.00

0
1
2
3
4
5
6

1,100.00
880.00
660.00
440.00
220.00
110.00

0.00

110.00
88.00
66.00
44.00
22.00
11 .00

220.00
220.00
220.00
220.00
110.00
110.00

0.00
0.00
0.00

(50.00)
0.00

(50.00)
1,100.00Present Value (62.37) 827.76 272.24

Plant Reserve
10.00%
ReturnEOY

Revenue
Requirement

Cost of
Net Plant Removal Depreciation

F G=E+FC=A-B EA B D

1,062.37
1,068.61
1,075.47
1,083.02

541.32
545.45

316.17
296.41
276.65
256.89
128.44
118.56

216.17
434.19
654.26
326.57
437.67

0.00

1,062.37
852.44
641.28
428.76
214.75
107.78

0.00

0
1
2
.3
4
5
6

106.24
85.24
64.13
42.88
21.48
10.78

209.93
211.16
212.52
214.01
106.97
107.78

0.00
0.00
0.00

(50.00)
0.00

(50.00)
798.46 263.91Present Value 1 ,062.37(62.37)

Attachment REW-2RB

Capitalized Cost of Removal

Table 1. Conventional Accounting

Table 2. Capitalized Cost of Removal

Table 3. Capitalized Present Value
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Net Salvage Rate
Accrual Allowance

Plant in
Service

End of
Year

Units
Retired

CosVUnit
Retired

Dollars
Retired

Net
Salvage

G=F/DA C F=C*E HED

34.33%
45.47%
65.56%
67.53%
69.56%
85.29%

122.99%

36.46%
49.07%
74.81 %
77.90%
83.08%
96.60%

122.99%

20
60

120
120
120
100
60

B

$300.00
640.00
800.00
600.00
400.00
200.00

60.00
0.00

2000
2001
2002
2003
2004
2005
2006
2007

$20.60
63.65

131 .13
135.06
139.11
119.41
73.79

$60.00
140.00
200.00
200.00
200.00
140.00

60.00

$1.03
1.00
1.09
1.13
1.16
1.19
1.23

600 $1,000.00Total $682.75

Accrual
Rate

End of
Year

Plant in
Service

Rem.
Life

Net Salvage
Accrual

Removal
Reserve

FNS
Rate

Realized
Removal

A C F GED H=G/B

3.00
2.86
2.74
2.26
1.79
1.38
1.00

$13.73
47.02
90.30.
94.78
58.07
20.33
0.00

11.44%
15.15%
21 .80%
23.26%
25.60%
40.83%
89.11 %

B .

$300.00
640.00
800.00
600.00
400.00
200.00

60.00
0.00

2000
2001
2002
2003
2004
2005
2006
2007

$34.33
96.94

174.41
139.54
102.41
81 .66
53.47

$20.60
63.65

131 .13
135.06
139.11
119.41

73.79

34.33%
4547%
65.56%
67.53%
69.56%
8529%

12299%

$682.75$682.75Total

plant in
Service

End of
Year

Rem.
Life

Accrual
Rate

Net Salvage
Allowance

FNS
Rate

Net Salvage Realized
Reserve Net Salvage

A C GF H=G/BD E

3.00
2.86
2.74
2.26
1.79
1.38
1.00

6.87%
9.95%

16.39%
22.51 %
34.78%
59.70%

122.99%

$0.00
0.00
0.00
0.00
0.00
0.00
0.00

2000
2001
2002
2003
2004
2005
2006
2007

$20.60
63.65

131 .13
135.06
139.11
119.41
73.79

$20.60
63.65

131.13
135.06
139.11
119.41
73.79

20.60%
28.45%
44.87%
50.80%
62.30%
82.26%

122.90%

B

$300.00
$640.00
$800.00
$600.00
$400.00
$200.00

$60.00
$0.00

Total $682.75$682.75

Attachment REW-3RB

Net Salvage Accruals vs Net  Salvage Allowance
(3.0 Percent Inflation Rate)

Table 1. Account Statistics

Table 2. Net Salvage Accruals

Table 3. Net Salvage Allowance
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2000 2001 2002Vintage
100

$3.00
200

$2.00
300

$1 .00
Units Installed:
Cost per Unit:

Plant in ServiceEnd of
TotalYear Vintage 1 Vintage 2 Vintage 3

2000
2001
2002
2003
2004
2005
2006
2007

$300.00
240.00
180.00
120.00
60.00
0.00

$400.00
320.00
240.00
160.00

80.00
0.00

$300.00
240.00
180.00
120.00

60.00
0.00

$300.00
640.00
800.00
600.00
400.00
200.00

60.00
0.00

Plant RetiredEnd of
TotalYear Vintage 1 Vintage 2 Vintage 3

2000
2001
2002
2003
2004
2005
2006
2007

$60.00
60.00
60.00
60.00
60.00

$80_00
80.00
80.00
60.00
80.00

$60.00
60.00
60.00
60.00
60.00

$60,00
140.00
200.00
200.00
200.00
140.00
60.00

$300_00 $400.00 $300.00 $1 ,000.00

End of Net Salvage
Tota!Year Vintage 1 Vintage 2 Vintage 3

2000
2001
2002
2003
2004
2005
2006
2007

$20.60
21 .22
21 .85
22.51
23.19

$42.44
43.71
45.02
46.37
47.76

$65.56
67.53
69.56
71 .64
73.79

$20.60
63.65

131.13
135.06
139.11
119.41
73.79

$109.37 $225.30 $348.09 $68215

End of Net Salvage Rate
TotalYear Vintage 1 Vintage 2 Vintage 3

2000
2001
2002
2003
2004
2005
2006
2007

34.33%
35.36%
36.42%
37.52%
38.64%

53.05%
54.64%
56.28%
57.96%
59.70%

109.27%
112.55%
115.93%
119.41%
122.99%

34.33%
45.47%
85.56%
67.53%
69.56%
85.29%

122.99%
56.32% 116.03%36.46% 68.28%

End of Net Salvage
TotalYear Vintage 1 Vintage 2 Vintage 3

2000
2001
2002
2003
2004
2005
2006
2007

$109.37
88.77
67.55
45.70
23.19

$225.30
182.86
139.15
94.13
47.76

$348.09
282.52
214.99
145.44

73.79

$109.37
314.07
598.50
467.37
332.31
193.20
73.79

End of Plant Retired
TotalYear Vintage 1 Vintage 2 Vintage 3

2000
2001
2002
2003
2004
2005
2006
2007

36.46%
36.99%
37.53%
38.08%
38.64%

56.32%
57.14%
57.98%
58.83%
59.70%

116.03%
117.72%
119.44%
121.20%
122.99%

36.46%
49.07%
74.81%
77.90%
83.08%
96.60%

122.99%

Plant RetiredEnd of
TotalYear Vintage 1 Vintaqe 2 Vintage 3

2000
2001
2002
2003
2004
2005
2006
2007

20
20
20
20
20

40
40
40
40
40

60
60
60
60
60

20
60

120
120
120
100

60
100 300200 600

End of Net Salvage
TotalYear Vintage 1 Vintage 2 Vintage 3

2000
2001
2002
2003
2004
2005
2006
2007

$1.03
1.06
1.09
1.13
1.16

$1.06
1.09
1.13
1.16
1.19

$1.09
1.13
1.16
1.19
1.23

$1.03
1.06
1.09
1.13
1.16
1.19
1.23

in

Future Net Salvage Accruals

Attachment REW-3RB
Schedule B

Inflation Rate: 3.00%

Table 1. Plant in Service Table 2. Retirements

Table 3. Realized Net Salvage Table 4. Net Salvage (% of Retirements)

Table 5. Future Net Salvage Table 6. Future Net Salvage (% of Plant)

Table 7. Units Retired Table 8. Cost per Unit to Retire
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Attachment REW-3RB
Schedule C

Net Salvage Accruals vs Net Salvage Allowance
(0.0 Percent Inflation Rate)

Table 1. Account Statistics

Table 2. Net Salvage Accruals

Table 3. Net Salvage Allowance



Acnt. 230
Ret. Oblig.Total

Plant
Ret. Cost PlantEOY Investment

Reserves
COR Total

Aunt. 182.3
Reg. Assets

Aunt. 254
Reg. Liab.Net Plant Rate Base

F : +E:n>BA "1 HB F JlE

$1 ,000.00
900.00
B00.00
700.00

0
1
2
3

$1 ,000.00
900.00
800.00
700.00

81 .82
145.45
190.91

50.26
89.47

117.58

132.08
234.92
308.49

$1 ,000.00
767.92
555.08
391 .51

K=G+H~l-J

$1 ,000.00
767.92
565.08
391.51

600.00
500.00
400.00
300.00
200.00
100.00

600.00
500.00
400.00
300.00
200.00
100.00

218.18
227.27
218,18
190.91
145.45
81.82

134.56
140.36
134.93
118.23

90.21
50.82

352.74
367.63
353.11
309.14
235.66
132.63

247.26
132.37
46.89
(9.14)

(35.66)
(32.63)

4
5
6
7
8
g

10

247.26
132.37

46.88
(9.14)

(35.66)
(32.83)

Acnt. 411 .1
Accretion

Depreciation Accrual
Plant COR TotalEOY

Required
Revenue

10.00%
Return

Acnt. 407.3
Reg. Db

Aunt. 407.4 Aunt. 411 .1
Reg. Cr Accretion

H=C+D+E+F+GD GFE FA

181.82
163,64
145.45

378.43
327.38
219.25

8

96.61
86.95
77.29

1
2
3

C=A+B

278.43
250.58
222.74

100.00
76.79
56.51

127.27
109.09

90.91
72.73
54.55
36.36
18.18

67.63
57.97
48.30
38.64
28.98
19.32

9.66

4
5
6
7
8
9

10

194.90
167.06
139.21
111.37
83.53
55.69
27.84

234.05
191.78
152.45
116.06

82.61
52.12
24.58

39.15
24,73
13.24
4.69

(0.91 )
(3.57)
(3.26)

531.35 1,531.351,000.00 $1,319.06PV:

Retirements
Annual CumulativePlantEOY RlL sf

Cost of
Removal

Cumulative
Removal

G=F/AB c D=C/A FE

53.14%
53.89%
54.66%
55.44%

A

$1 _000.00
900.00
800.00
700.00

0
1
2
3

100.00
100.00
100.00

5.50
5.00
4.50
4.00

46,35
47.74
49.17

$531 .35
.531 .35
485.00
437.26

$5,500.00
4,500.00
3,600.00
2,B00.00

600.00
500.00
400.00
300.00
200.00
100.00

2,100.00
1,500.00
1,000.00

600.00
300.00
100.00

3,50
3.00
2.50
2.00
1 .50
1 .00

56.24%
57.05%
57.89%
58.73%
59.60%
60.48%

100.00
100.00
100.00
100.00
100.00
100.00
100.00

4
5
6
7
a

9
10

50.65
52.17
53,73
55.34
57.00
58.71
60.48

388.09
337.44
285.27
231 .54
176.20
119.19
60.48

Attachment REW-4RB
Schedule A

Current Rate Regulation
(Without Transition to SFAS 143 Accounting)

Inflation:
FMV Ratio:
Real Rate:
ROR:
Dispersion:

3.00% Plant
0.90 COR Rate:

6.00% FuLLiablmy;
10.00% Ret.Cost:
SC Ret. Oblig.:

$1,000.00
50.00%

$531.35 = Sum EOY 0 of Future Cost of Removal

Table 1. Rate Base

Table 2. Revenue Requirement

Table 3. Plant Statistics
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EOY Investment
Plant

Ret. Cost Total Plant Total
Reserves
Ret, Cost Net Plant

Aunt. 254
Reg. Limb.

Aunt. 230
Ret. Oblig.

Acnt. 182.3
Reg. Assets Rate Base

A B C=A+B D H JIE F=D*E G=C-F

50.26
89.47

210.31

0
1
2
3

$1,000.00
900.00
800.00
700.00 428.42

81.82
145.45
190.91

132.08
234.92
401.22

$1,000.00
900.00
B00.00

t,12B.42 341,52

$1 ,000.00
767.92
565.08
727.19 (86.89) (92.73)

K=G+H-I-J

$1,000.00
767.92
555.08
391 .51

(79.49)
(66.24)
(52.99)
(39.74)
(26.50)
(13.25)

600.00
500.00
400,00
300.00
200.00
100.00

218.18
227.27
218.18
190.91
145.45

81.82

545.40
389.57
259.71
155.83
77.91
25.97

(74.48)
(62.07)
(49.65)
(37.24)
(24.83)
(12.41 )

428.42
428.42
428.42
428.42
42B.42
428.42
428.42

4
5
6
7
8
9

10

1 ,02B.42
928,42
828.42
728,42
628,42
528.42
428.42

264.84
311.58
350.52
381.68
405.05
420.63
428.42

311.37
277.88
240,82
199.93
154.92
105.50
51.35

483.02
538.85
568.71
572.59
550.50
502.45
428.42

239.03
115.85
22.23

(41 .60)
(75.34)
(78.69)
(51.35)

Depreciation Accrual
Plant Ret. Cost TotalEOY

Required
Revenue

10.00%
Recur

Aunt. 407.3
Reg. Db

Aunt. 407.#Acnt. 411.1
Reg. Cr Accretion

Settlement
Loss/(Gain)

C=A+BA B G l=C+D+E+F+G+HD FE

$278.43
250.58
222,74

1
2
3

181.82
163.64
145.45

$96.61
86.95
77.29

H

$100.00
76.79
56.51

$378.43
327.38
279.25

13,25
13.25
13.25
13.25
13,25
13.25
13.25

181.80
155.83
129.86
103.88
77.91
51.94
25.97

127.27
109.09

90.91
72.73
54.55
36.36
18.18

4
5
6
7
8
9

10

54.53
46.74
38.95
31.15
23.37
15.58
7.79

(12.41)
(12.41)
(12.41)
(12.41)
(12.41)
(12.41)
(12.41)

20.49
18.68
16.67
14,45
12.00
9.30
6.33

39. 15
23.90
11 .59
2.22

(4.16)
(7.53)
(7.87)(51.35)

242.28
199.25
158.95
121.39
86.58
54.54

(26.09)

$92.73 $86.89) PV:$478.951,000.00 $1,478.95 $97.92 $1,319.06$51.35

PlantEOY
Retirements

Annual Cumulative RIL
Cost of

Removal
Cumulative
Removal sf

BA c D=C/A F G=F/AE

$1 ,000.00
900.00
800.00
700.00

100.00
100.00
100.00

0
1
2
3

5.50
5.00
4.50
4.00

46.35
47.74
49.17

53.14%
53.89%
54.66%
55.44%

$531 .35
531.35
485.00
437.26

$5,500.00
4,500.00
3,600.00
2,800.00

600.00
500.00
400.00
300.00
200.00
100.00

2,100.00
1 ,500.00
1,000.00

600.00
300.00
100.00

3.50
3.00
2.50
2.00
1 .so
1 .00

56.24%
57.05%
57.89%
58.73%
59.60%
60.48%

100.00
100.00
100.00
100.00
100.00
100.00
100.00

4
5
6
7
8
9

10

388.09
337.44
285.27
231.54
176.20
119.19
60.48

50.65
52.17
53.73
55.34
57.00
58.71
60,48

Attachment REW-4RB
Schedule B

Direct Transition to SFAS 143 Accounting
(Transition End of Year 3 with Amortization)

lnnatlon:
FMV Ratio:
Real Rate:
ROR:
Dispersion:

3.oo% Plant
0.90 COR Rate:

6.00% Fut.Liabllity:
10.00% Ret.Cost:
SC Ret. Oblig.:

$1,000.00
50.00%

$590.39
$428,42
$341 .52

= Sum EOY 0 of Future Cost of Removal
= Present Value EOY 0 of Future Cost of Removal
= Present Value EOY a of Future Cost of Removal

Table 1. Rate Base

Table 2. Revenue Requirement

Table 3. Plant Statistics

Transition Adjustments

S/L Ret.Resene:
FAS 143 Ret. Reserve:

Acc. 254 (Reg. Liab.):

$11758 Dr
210.31 Cr

($92.73) Cr

Acc. 230 (Ret. Oblig.):
FAS 143 Ret. Cost:

Acc. 182.3 (Reg. Asset):

341.52 Cr
428.42 Dr
($B6,89) Dr

I I-IIII1ll1i1l1



Plant
Ret. CostEOY Investment Total TotalPlant

Reserves
Ret. Cost

Acne, 254
Reg. Liab.

Aunt. 230
Ret. Oblig.Net Plant Rate Base

A B IH-FD E F= 1-E=A+B

$1 ,000.00
900.00
800.00

1,128.42428.42

0
1
2
3

$1 ,000.00
900.00
800.00
700.00 341.52

50.26
89\47

210.31

81.82
145.45
190.91

132.08
234.92
401.22

$1 ,000.00
767.92
565.08
727. 19 (5.84)

J- ; H-I

$1,000,00
767,92
565,08
391 .51

600.00
500.00
400.00
300.00
200.00

100.00 545.40
389.57
259.71
155.83
77.91
25.97

218.18
227.27
218.18
190.91
145.45

81.82

428.42
428.42
428.42
428.42
428.42
428.42
428.42

4
5
6
7
8
9

10

311.37
277.88
240.82
199.93
154.92
105.50
51.35

1,028.42
928.42
828.42
728.42
628.42
528.42
428.42

264.84
311 .58
350.52
381.68
405.05
420.63
428.42

483.02
538.85
568.71
572.59
550.50
502.45
428.42

(13.23)
(20.88)
(28.00)
(34.96)
(41 .34)
(46.89)
(51.35)

247.26
132.37
48.89
(9.14)

(35.66)
(3253)

0.00

Depreciation Accrual
Plant Ret. Cost Total

Ret. Cost:
ReturnE O Y

Acnt. 411 .1
Accretion

Required
Revenue

Acnt. 407.3 Regulatory Debits
COR Accretion Total

Settlement
Loss/(Gain)

C=A+BB HGDA F=D-B-EE

$278.43
250.58
222.74

1

2
3

$96.61
86.95
77.29

I

$100.00
76.79
56.51

J=C+F+G+H+l

$378.43
327.38
279.25

$181.82
163.64
145.45

67.63
57.97
48.30
38.64
28.98
19.32
9.66

54.53
46.74
38.95
31.16
23.37
15.58
7.79

4
5
6
7
8
9

10

39.15
24.73
13.24
4.69

(0.91)
(3.57)
(3.26)

127.27
109.09
90.91
72.7'3
54.55
36.36
18.18

234.05
191.78
152.45
116.06
82.61
52.12
24.58

181 .80
155.83
129.86
103.88
77.91
51 .94
25.97 0.00

20.49
18.68
16.67
14.45
12.00
9.30
6.33

20.49
18.68
16.67
14.45
12.00
9.30
6.33

(7.39)
(7.45)
(7.32)
(6.96)
(6.38)
(5.55)
(4.46)

$478.95 $1 ,478.95 PV:$0.00$270.51$1 ,000.00 $97.92 $1 ,319.06$97.92 ($45.51)

PlantE O Y
Retirements

Annual Cumulative
Cumulative
RemovalR/L

Cost of
Removal Sf

CA B G=F/AD=C/A E

100.00
100.00
100.00

0
1
2
3

$1 ,000.00
900.00
800.00
700.00

53.14%
53.89%
54.66%
55.44%

5.50
5.00
4.50
4.00

$5,500.00
4,500.00
3,600.00
2,800.00

46.35
47.74
49.17

F

$531 .35
531 .35
485.00
437.26

56.24%
57.05%
57.89%
58.73%
59.60%
60.48%

2,100.00
1,500.00
1,000.00

600.00
300.00
100.00

600.00
500.00
400.00
300.00
200.00
100.00

3.50
3.00
2.50
2.00
1.50
1.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00

4
5
6
7
8
g

10

388.09
337.44
285.27
231.54
175.20
119.19
60.48

50.65
52.17
53.73
55.34
57.00
58.71
60.48

Revenue Neutral Transition to SFAS 143 Accounting
(Transition End of Year 3 with Net Regulatory Liability)

Inflation :
FMV Ratio:
Real Rate:
ROR:
Dispersion:

3.00% Plant
0.90 COR Rate:

6.00% Fut.Liability:
10.00% Ret.Cost:
SC Ret. Oblig.:

$1 ,000.00
50.00%

$590.39
$428.42
$341 .52

= Sum EOY 0 of Future Cost of Removal
= Present Value EOY 0 of Future Cost of Removal
= Present Value EOY 3 of Future Cost of Removal

Table 1. Rate Base

Table 2. Revenue Requirement

Table 3.  Plant  Stat is t ics

Transition Adjustments

S/L Ret.Resene: $117.58 Dr
FAS 143 Ret. Reserve: 210.31 Cr
Acc. 254 (Reg, Liab.): ($92.73) Cr

Acc. 230 (Ret. Oblig.): 341.52 Cr
FAS 143 Ret. Cost: 428.42 Dr

Acc. 254 (Reg. Limb.): ($86.89) Dr

Net Reg. Limb.: ($5.84)
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REBUTTAL TESTIMONY OF ALAN E. MAGUIRE

ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-03-0437)

INTRODUCTION

Q. PLEASE STATE YOUR NAME, ADDRESS, AND OCCUPATION

My name is Alan Maguire and I am President of The Maguire Company, which is

an independent economic and management consulting firm. I am responsible for

the overall operations and management of The Maguire Company. My business

address is 4745 North Seventh Street, Phoenix, Arizona 85014

Q- PLEASE DESCRIBE YOUR PROFESSIONAL EXPERIENCE

I have been President of The Maguire Company since 1991. Before that I was a

senior investment banker with the large regional investment-banking Hun then

known as Rauscher Pierce Refsnes, Inc. from 1987 until 1991. Before that I was

Chief Deputy Treasurer for the State of Arizona from 1983 until 1987 and before

that  Economic Advisor to the Arizona Senate from 1977 through 1982. In

addition, while serving as President of The Maguire Company, I also served as

Director of the Arizona State Retirement System in 1992 and was retained as
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Economic Advisor to the Speaker of the Arizona House of Representatives from
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1991 through 1994. In addition, I served as a member of the Arizona State Board

of Investment, which oversees the investment activit ies of the Arizona State

Treasurer's Office from 1987 through 2002, and have served on the Arizona

Property Tax Oversight Commission, which established the property tax levy

limitations for Arizona counties, cities and community college districts, since its

inception in the early 1980s. I am current ly the President  of the Industrial

Development Authority of the County of Maricopa.

Q- DID YOU PREVIGUSLY SUBMIT WRITTEN TESTIMONY IN THIS

RATE PROCEEDING?

No.

Q- WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?

I was requested by Arizona Public Service Company ("APS" or "Company") to

consider and discuss the likely general implications and consequences of a

significantly financially weakened, investor-owned utility and in particular the

likely implications and consequences for a significantly financially weakened

APS. Specifically, I was asked to assume that the Commission would adopt the

rate recommendations of the Utilit ies Division Staff or the Residential Utility

Consumer Office ("RUCO") and that such adoption would produce the specific
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Financial results and lower credit  ratings described in Don. Brandt 's and Don



Robinson's testimony and then to consider and describe the possible resultant

consequences for the Company, within the state of Arizona, and for the

communities served by APS. I was not asked to and have not reviewed the actual

rate filing (or the positions of the parties in response), but rather was asked to

offer my views on the consequences of actions by the Commission that would

place a major, investor-owned public utility in acute financial distress.

My testimony discusses the consequences of a variety of potential responses to a

substantial financial weakening of a major public utility like APS. This

discussion outlines the direct consequences of reductions in long~tenn investment,

constrained maintenance, reduced personnel spending, and the restriction or

elimination of community support and economic development activities. My

testimony also discusses some of the indirect consequences of such actions

necessitated by financial stress, including the potential loss of confidence in the

availability and reliability of future power supplies, loss of comparative

advantage in business expansion and relocation competition with other states, and

lost economic development opportunities.

22 Q. PLEASE DESCRIBE HOW YOUR PROFESSIONAL EXPERIENCE IS

RELEVANT TO YOUR TESTIMONY.

9
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1 During my tenure as Arizona's Chief Deputy Treasurer and as a member of the

Board of Investment, I had oversight responsibility for a growing fixed income

portfolio ultimately valued at $8 billion, as Director of the Arizona State

Retirement System and a member and Chainman of the Board, I had oversight

responsibility for an investment portfolio ranging in size up to $20 billion. In

both these instances, my experience was from the perspective of a purchaser of

securities or a lender of funds in the capital markets. During my tenure as an

investment banker in the late 1980s, I specialized in municipal financial advisory

services and underwriting services. In that capacity, I managed over $1 billion in

capital market transactions and prepared and presented the financial profiles and

creditworthiness of dozens of debt issues to the national credit rating agencies and

credit enhancement companies. In this instance, as well as in my service as

President of the IDA, my experience was from the perspective of a seller of

securities or a borrower of funds in the capital markets

Beginning with my position at the Senate, I have drafted substantial portions of

the Arizona Constitution and the Arizona Revised Statutes, including: the 1980

property tax and (state and local) expenditure limits, the 1981 highway user

revenue bonding statutes, the Wastewater Management Authority statutes (now

WIFA), and the Greater Arizona Development Authority statutes. I also was

A.

integral to the drafting of the r codification of the Arizona income tax, the 1981



Highway User Revenue Fund enhancements, the 1985 Regional Area Road Fund

legislation and many other pieces of state and local fiscal legislation.

Both as president of The Maguire Company and in my previous positions, I have

prepared dozens of reports and economic analyses ranging from the development

of programs to assist local neighborhood revitalization to estimating the economic

(and Fiscal) impact of Arizona's principal military operations.

SUMMARY

Q- WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY?

As a company that provides essential infrastructure, the overall financial health of

APS and  t he  eco no mic  vit a lit y o f it s  se rvice  a r ea  and  t he  su r ro und ing

communities, in this case most of the state of Arizona, are inexorably linked.

Faced with the severe financial stress described in Mr. Brandt's testimony, APS '

current  operational spending, focused on maintaining immediate reliable and

secure service, would necessarily take precedence over desirable long-term

investment and other beneficial spending that was not immediately essential.

Such "discretionary" spending would likely be curtailed in ways that limit future

investment, constrain community and economic development support, reduce

payroll, etc. The consequences of such curtailments may not be manifest for a

number of years. Nonetheless, those consequences could be profound and long

l la I llllll I'll



lasting, precipitating reduced efficiency, missed economic opportunities,

weakened overall economic vitality, and lower governmental revenues.

III. CONSEQUENCES OF A FINANCIALLY WEAKENED UTILITY

Q, ARE THERE IMPORTANT CONSEQUENCES OF A MAJOR PUBLIC

UTILITY BEING FINANCIALLY WEAKENED? AND, IF so, WHAT

ARE THEY?

Yes, and the consequences can be substantial. Businesses react to financial stress

in a variety of ways depending on the causes of the stress, the expected duration

of the causes, the specific characteristics of the business and its industry

generally, the expected long-run trends in demand for the business' products,

near-term, overall economic expectations in the business' markets, the amount

and availability of resources, the attitude and resolve of the business'

management, and other factors. A thoughtful response to substantial financial

stress would typically involve a thorough review of virtually all areas of operation

with the objective of identifying any and all areas where expenses could be

reduced, eliminated, or postponed. Among the areas that would immediately be

considered for reduction, elimination or postponement are new and replacement
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capital investment, employment levels, and non-essential programs and spending.
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Typically, management would simultaneously review production levels, service

areas and geographic markets, and products and services offered.

However, a public utility, even an investor-owned public utility, is not a "typical"

business. The special nature of its "public" mission and responsibilities constrain

the available options in ways that concurrently exacerbate the potential, long-run

consequences of financial stress for the company and its customers and cause

substantial potential adverse consequences throughout its service area. Public

utilities are different from other businesses by virtue of their obligation to reliably

and efficiently serve customers within their defined geographic service areas at

regulated rates and to do so regardless of the short-term profitability or long-term

financial consequences of doing so. More specifically, Farris and Sampson, in

Public uti1iti€s*9 identify two major legal obligations that distinguish public

utilities, including investor-owned public utilities, from other businesses. "First,

they must serve all buyers within their market area.... Second, public utilities

must sell their services at 'reasonable' rates or prices...." A regulated public

utility is Not able to change prices at will, nor is it able to adjust production,

reduce product offerings, or exit selected retail markets in order to mitigate the

consequences of severe financial stress to conserve cash holdings or maintain

earnings levels. Instead, such companies must continue to prepare for expected,
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foreseeable growth in customer demand and, to the extent possible, invest in the
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required generation and distribution facilities, maintain essential staffing levels,

and continue operational practices to meet customer needs upon demand.

In light of the special nature of public utilities, public and private community

leaders should be concerned whenever the financial strength of a public utility is

put at risk. The consequences of a financially weakened public utility are

significant for its customers, the economy of its sen/ice area, and its general

community. In this case, Arizona's governmental, community and business

leaders should be concerned about the likely, even if unintended, consequences of

a financially weakened APS on its customers, the economy of its service area and

the community character and economy of all of Arizona.

IV. IMPACT QF APS IN ARIZONA

Q. WHAT IS THE CURRENT IMPACT OF APS IN THE STATE OF

ARIZONA?

As a major employer and purchaser of goods and services in Arizona, APS has a

substantial impact on the Arizona economy. APS employs approximately 5,500

people in Arizona, which ranks it among the state's larger private employers.

Many of these positions are technical and highly skilled occupations of the type
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l

APS employees include a substantial number of professional, technical and craft

workers o

AP S  a l s o  p u r c ha s es  goods  a nd  s er v i c es  f r om hu ndr eds  o f  l a r ge  a nd  s ma l l

businesses throughout Arizona.

S p end i ng  b y  AP S  on  emp l oyees '  wa ges ,  s a l a r i es ,  a nd  b enef i t s  a l ong  wi t h

spending on goods  a nd ser vices  r ipp le thr ough the Ar izona  economy a s  those

emp loyees  s p end  t he i r  ea r n ings  on  goods  a nd  s er v i c es  a nd  t he  C omp a ny ' s

vendor s  pay their  employees ,  who in turn buy more goods and services. Like

many other large businesses and employers, the combined economic effect of

APS, when including all the direct, indirect, and induced spending, is several

times the simple total ofAPS' outlays.

Not only does APS contribute to the state as a whole, its economic impact is

especially important in the smaller communities outside the Phoenix metropolitan

area. Its highly skilled jobs are even more valuable to these smaller communities

and can serve as a foundation for other high skill employment opportunities.

Not only does APS spending benefit the private economy, but APS' activities

provide significant public support as well. APS paid over $38 million in income,

use, and employment taxes to the State of Arizona in 2003. In addition, the
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to support local schools. Beyond its own tax payments, the Company collected

over $130 million dollars in sales taxes in 2003 from its customers for public

agencies in Arizona, according to Company records

IMPACT OF STAFF RECOMMENDATION

7 Q- BASED ON THE INFORMATION PROVIDED TO YOU, WHAT WOULD

BE THE IMPACT OF THE STAFF RECOMMENDATION ON THE

ECONOMIC BENEFITS APS CURRENTLY PROVIDES TO ARIZONA?

As outlined in Mr. Brandt's testimony, the Staff recommendation would place

APS under significant financial stress. Businesses must react to such stress in

order to survive. The first use of available resources for any business must be to

meet those current operating expenses necessary to maintain critical operations

Failure to do so will result in almost immediate consequences including cessation

of operations. If current revenues and free cash flow are constrained relative to

current operating expenses, other areas of spending must necessarily be restricted

or curtailed in order to cover essential current operating expenses and to maintain

current operations

Among the typical areas where spending would be restricted in such

circumstances are: investment in new or replacement capital equipment, long

m



term preventative maintenance, wages and personnel costs, and economic and

community development spending.

VI. CONSEQUENCES OF SPENDING REDUCTIONS

Q- WHAT WOULD BE THE CONSEQUENCES OF REDUCED SPENDING

ON NEW AND REPLACEMENT CAPITAL EQUIPMENT?

As current operations consume a larger share of current revenues, businesses must

reduce spending elsewhere. Among the most likely of these areas is investment

in new and replacement capital equipment. The effect of lower capital spending

may not be evident for an extended period of time, although the consequences are

significant. The complex nature of the physical infrastructure of modem public

ut ilit ies requires it  to be constantly updated and upgraded to meet  changing

condit ions and deferral of such improvements can eventually pose a real and

substantial risk to the reliability of the power supply to its service area. The

longer the financial stress continues, the longer the deferrals will extend, and the

greater the risk to the reliability of the power supply.

In a state like Arizona that  is expected to continue to experience substantial

population growth in the years ahead, the problems that will develop as a result of

deferred capital investment are compounded. In 2002, APS experienced a 3.1
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customer base is projected to continue to grow in the following three years by 3.5

percent annually.1ii Growing demand for power, driven by both more customers

as well as higher usage per household, will likely stress the existing power system

infrastructure a For  a  t ime, depending on fu tu r e dema nd gr owth, any existing

"surplus" infrastructure capacity may mask the consequences of deferred capital

investment.  However ,  the longer  the financial stress continues and the longer  the

capita l investments  a re consequent ly delayed,  the grea ter  the r isk to the power

supply and the more costly and difficult it will likely be to restore optimal levels.

The impo r t ance  o f t he  e lec t r ica l syst em infrast ruc t ure  has  been widely

recognized. For example, the Arizona Republic reported last year that western

states were outgrowing the existing electricity grid. In the same article, industry

experts emphasized the need for continuing investment to meet the demands of

continuing growth. Elsewhere, events like the blackout in the northeasterniv

states,  the gasoline pipeline disrupt ion in Arizona,  and the creat ion of the

Essent ial Services Task Force by Governor Napolitano to review "essent ial

services and infrastructure" serve as constant reminders of the importance of

infrastructure.

Over  the last  three to four  years,  APS and Pinnacle West Energy Corporation (a

sis ter  subsidiary under  Pinnacle West  Capita l Corpora t ion) have invested more
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Arizona economy." These investments have added generation capacity equal to

1,790 megawatts.vi In addition, APS has invested heavily in new transmission

facilities. For example, the completion in early 2003 of the 37-mile, 500-kilovolt

transmission line from Palo Verde nuclear station to the metropolitan Phoenix

area .- which cost $126 million and required four years to plan, acquire the right

of way and build helped APS meet a 9 percent increase in peak demand last

summer with no service interruptions due to congested lines. In the next threevii

years alone, the company has plans for $1.6 billion more in required capital

investmentviii

There are other consequences to these deferrals as well. The spending on new

and replacement capital equipment has a positive economic impact on the

communities in the utility's service area, in this case most of Arizona.ix

Investment in capital equipment involves not only the actual purchases, but also

additional spending associated with its installation, testing, operation, and

maintenance. This spending would, in part, occur within the state, raising local

business and household incomes. The increased income of these businesses and

households, in turn, results in more spending on goods and services within

Arizona, multiplying the effect throughout the economy of the state. The indirect
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even greater than the initial amount of the direct spending. Thus, the combined

effect on the economy Can be double or more the actual initial spending level.

Many of the items purchased are subject to state and local sales taxes and much of

the business and household income is also subject to state income taxes. Thus,

increased spending contributes to higher state and local government revenues as

well.

Deferred capital investment also will result in a loss of incremental property value

that would otherwise result from such spending. As a consequence of Arizona's

constitutional property tax levy limitations, these property value reductions in

some cases will result in a shift of a portion of the overall property tax burden that

would have been borne by the incremental property values to other businesses and

households. In other cases, the property value reductions will result in lower

overall local property tax collections for local governments. Finally, lower

property tax values will, in some cases, lower local school district revenues for

public education resulting in higher state general fund costs, effectively shifting

tax burden from property to income and sales taxes.

It is important to recognize another related consequence of financial stress.

Investor-owned utilities must seek financing in the capital markets for
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capacity, transmission lines, distribution systems, technological improvements,

and security enhancements. As stated in Mr. Brandt's testimony, the Company

will need to access the capital markets to refinance $2.6 billion of debt over the

next 10 years. An unavoidable consequence of financial stress on any business is

a lowering of the capital market's evaluation of the credit worthiness of that

business. Put another way, as current operations absorb a higher and higher share

of current revenues, the capital markets (as exemplified by the major credit rating

agencies) will likely lower their perception (ratings) of such a business. Even the

potential of future financial stress can affect the perception of a business such as

APS, as delineated in Mr. Brandt's testimony. More specifically, Mr. Brandt's.

testimony indicates that the adoption of the Staff recommendations would result

in a likely rating downgrade of APS and Pinnacle West debt to "junk" bond

The inevitable result of such a lowered perception (ratings) is higher costs of

borrowing and more restricted access to necessary capital. The insidious

consequence of the lowered rating and higher borrowing costs is that to the extent

investment in new or replacement capital equipment can be made, it will be at a

significantly higher cost, as a result of higher interest rates demanded by the

market. Thus, the limited resources that still can be devoted to capital

investments will result in even less capital equipment and more interest expense,

15
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which benefits lenders, but not the utility or its customers. For example, Mr.

Brandt estimates that the implementation of the Staffs recommended rate levels

could immediately increase APS' annual ,financing costs by almost $100 million.

Q- WHAT WOULD BE THE CONSEQUENCES OF REDUCED SPENDING

ON LONG-TERM MAINTENANCE?

Another likely area for reduced spending as current expenses absorb a greater

share of current revenues and cash How is long-term maintenance. Long-term

maintenance is a likely candidate because the effects of deferral will not affect

current operations. Furthermore, the consequences of deferred long-term

maiNtenance may not become manifest for some time. Current maintenance and

repairs would be continued, as they are essential to current operations.

As with reductions in spending on new and replacement capital equipment, the

consequences of defen.a1s of spending for maintenance of the power supply and

delivery system are significant. The complex nature of the physical infrastructure

of modern public utilities is such that deferred maintenance can pose a real risk to

the reliability of the power supply to its service area. The longer the financial

stress continues, the longer the deferrals will extend and the greater the risk. The

disruption of the Tucson to Phoenix gasoline pipeline last summer demonstrated

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

in very visible ways the importance of critical energy infrastructure.
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Spending on long-term preventative maintenance also has a positive economic

impact on the communities in a utility's service area, in this case most of AriZona.

Spending on maintenance supplies, services, and other related activities spreads

through the Arizona economy raising business and household incomes. The

increased income of these businesses and households, in turn, results in more

spending on goods and services within Arizona, multiplying the effect throughout

the economy of the state and generating higher state and local government

revenues, in the same manner described above for spending on new and

replacement capital equipment.

Q- WHAT WOULD BE THE CONSEQUENCES OF REDUCED SPENDING

ON WAGES AND PERSONNEL CUSTS?

Other likely areas where spending may be reduced as a result of financial stress

are wages and other personnel costs. While all spending on personnel cannot be

eliminated, hiring freezes are frequently employed by private (as well as public)

employers during times of financial stress. Hiring freezes have the immediate

effect of curtailing employment expansion. If continued for any period of time

they also result in lower total employment as normal employee turnover is not
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This lost employment directly affects the state's economy as household incomes

and spending are reduced and indirectly as the businesses that provide goods and

services to those households experience lower sales and income. Unlike a

growing business that sends positive economic multipliers through the economy

shrinking employment sends negative multipliers though the regional economy

When the loss of employment  occurs at  a high-skill employer like APS, the

consequences are even more pronounced

Furthermore, the uncertainties associated with restrictions on new employment

tend to undermine the confidence of other employees of the business as well as

their families. friends. and associates. This loss of "consumer confidence" will

likely slow spending on goods and services,  similar to  during an economic

slowdown, further reducing overall economic activity in the area

In addition to reducing overall economic activity, employment restrictions will

result in lower overall government tax collections and in a partial shift  of tax

burdens to other taxpayers, both households and businesses

Q- WHAT WOULD BE THE CONSEQUENCES' OF REDUCED SPENDING

ON ECONOMIC DEVELOPMENT?

Two final areas where spending can reasonably be curtailed as essential current

operating expenses absorb a greater share of current revenues are economic

IR



development and community development, both of which are areas of substantial

activity for APS.

Many large corporations, like APS, contribute to their communities in a variety of

direct and indirect ways. SuppoN for state and local economic development

organizat ions is an important  way APS supports the communit ies within its

service area and across the state.

APS' role in economic development is meaningful and likely would be at risk as a

result of substantial financial stress. These efforts, carried out in partnership with

the st at e and local economic development  agencies,  have result ed in t he

expansion o f employment  in many areas o f the st at e. The availability of

adequate, reliable electric power is a key consideration for businesses making

expansion and relocation decisions. Beyond providing information regarding the

reliability and quality of the available power supply and taking specific actions to

help assure that  t he specific needs and demands o f current  and po tent ial

customers are met ,  APS works closely and effect ively with state and local

officials to spur economic vitality throughout much of Arizona.

T he  Co mpany p r o vided  t he  fo llo wing  examples  o f so me  it s  eco no mic
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In 2002, APS assisted in locating to Arizona 16 companies

with a capital investment of nearly $200 million and 1,774

new jobs. These companies established operations in

Winslow, Eloy, Casa Grande, Yuma, Goodyear, Buckeye,

Phoenix, Peoria, and Scottsdale.

In 2002, on-going Focused Future I and II processes included

the following communities: Arizona City, Coolidge, Phoenix

Central City South, San Luis, San Manuel, Somerton, Casa

Grande, Florence, and Prescott Valley. In these

communities, strategic plans for economic development were

created through consensus building processes.

The Company's Retention and Expansion program, Building

Bridges to Business (BE), assists APS communities in

retaining and growing their existing companies. Thus far,

Prescott, Prescott Valley, Chino Valley, Yuma, Phoenix,

Gilbert, Goodyear, Tempe, Casa Grande, and Chandler have

either finished this process, or are about to begin.

APS' economic development activities contribute to creating new jobs,.

improving business for existing firms, stimulating new support and feeder

businesses, and improving the tax base, all of which benefit APS and the

entire state.
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For some high-energy usage companies, the price of the electricity can be a

major criterion in where to establish or expand operations. On average,

APS' costs are about half of the electric costs in California, according to

Company information. This is very helpful in recruiting new business to

70
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Arizona and is a reason that many companies are interested in the state

For others, like data centers, biotech firms, health care, and high-tech

manufacturers, electricity reliability is a key site selection criterion

Some Company-provided examples of relocating or expanding finns that

APS has worked with in recent years include:

USAA -  APS,  in conjunct ion with the Greater  Phoenix

Economic Council ("GPEC") and the Arizona Department of

Commerce, worked with USAA when it  was considering

where to locate its regional headquarters in one of the

southwestern states. Since locating in north Phoenix, USAA

has hired nearly 2,000 employees, and expects to be at

15,000 employees in 10 years and possibly top out at 30,000

employees to become one of Arizona's largest  employers

USAA is creating a whole new economic center in the North

Phoenix area.

American Express Nor th Campus - -  APS worked with

Amer ican Express  dur ing  t he  evaluat io n pro cess  t ha t

preceded their adding a new 500,000 .- 1,000,000 square foot

office campus for 3,000 to 6,000 new employees in the

southwest. American Express already had over 9,000

employees on 14 campuses in Arizona and thus far has added

approximately 3,000 more as a result of these efforts

Sumitomo Sit ix .-. APS, working with GPEC, the City of

Phoenix, and others helped facilitate the development of the

7. I

II IW HIIHH ll W l WHOm l



new 520,000 square foot Sumitomo Sit ix facility that

currently employs approximately 450 workers.

APS supported the recruitment of the International Genomics

Consortium (INC), Translational Genomics Research

Institute (TGen), DHL Worldwide Express Data Center,

Bank One Regional Processing Center, and many other

major new or expanded ventures within the metropolitan

Phoenix region.
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APS also is heavily involved with the economic development activities

of Arizona's rural communities. Many smaller communities don't have

the resources to recruit finns. APS advertises in appropriate site

selection magazines, provides a web site with Arizona demographics

and listings of available buildings in rural Arizona, and assists rural

communities with visits by site selectors to their region. Examples of

this include:

Superior Town Manager, Chris Zappata, asked APS to help

locate a calcium carbonate processing plant in his town.

APS identified a company, OMYA, a Switzerland based

organization that mines calcium and turns it into fine powder

to be used in gum, cereal, Turns, etc. OMYA had a plant in

California, but costs, in particular electric costs, were

limiting that plant's expansion. Superior was once a thriving

copper town, but when the Magma copper mine closed

down, 1,200 high wage jobs were lost, resulting in business

closures and a heavy tax burden on the remainder of the

town. APS helped convince OMYA that Superior was an

22
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excellent location for its operations. OMYA subsequently

built a 300,000 square foot facility that employs 25 people.

The OMYA facility is the largest single investment in the

community's history, except for the closedMagma mine, and

has provided the stimulus for additional companies to locate

in Superior.

Otto Industries was looking for a southwestern location to

manufacture plastic trashcans. APS worked with the Greater

Casa Grande Valley Economic Development Foundation and

the Arizona Department of Commerce to help convince Otto

to locate in Eloy. Otto Industries advised the economic

development team that electrical costs were a key element of

its site selection criteria. APS' rate analysis showed some of

the lowest costs in the southwestern states. Otto Industries

built a 35,000 square foot facility on 18 acres, and that is

expected to employ about 30 employees with a $10 million

capital investment.
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Wal-Mart advised APS that it needed to locate a one million

square foot distribution center somewhere in the

southwestern states. APS supported visits to several rural

Arizona communities including Casa Grande. Wal-Mart and

its consultant, Carter Burgess, analyzed alternative sites for

over a year, including extensive electric rate and

infrastructure analysis, before eventually deciding to locate

the facility in Casa Grande. This facility is expected to

provide over 400 new jobs in the Casa Grandearea.
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When Jose Baez, of UCA Carbons, saw an APS

advertisement in a site selection magazine, he sought APS'

assistance in locating an expansion of UCA's Japanese-based

thermal transfer ribbon manufacturing company. APS

identified three Arizona communities, including Yuma.

After several months of analysis, UCA is now locating in a

30,000 square foot building in Yuma and is expected to hire

about 20 employees in the first phase, potentially doubling

that number in the second phase.

The APS economic development web site generated interest

from Roan Enclosures in a 100,000 square foot building in

Casa Grande. Eventually, APS provided transportation for a

visit to the building and worked with the Greater Casa

Grande Valley Economic Development Foundation to help

facilitate an agreement and the subsequent construction of an

adjacent 100,000 square foot building.
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Janus International Corporation, of Georgia, located a 43,000

square foot building in Surprise for its door manufacturing

company after reviewing the APS economic development

web site. APS arranged the site tour with the City of

Surprise Economic Development Department, and Janus is

now hiring 20 employees to manufacture its industrial doors

at that facility. This was the first new manufacturer to locate

in the City of Surprise in several years.
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In addition to its economic development support, the Company donates to a wide

range of community based charities and organizations. In all, APS has spent $16

million over  the past  two years on charit able cont r ibut ions and economic

development and community relations activities in Arizona. Those contributions

are distributed among a wide variety of valuable programs that enhance the lives

of residents throughout Arizona.

It is certainly possible that corporate support for activities such as those listed

above could be curtailed during a period of financial stress.

Q. DO APS EMPLOYEES DONATE TIME AND MONEY AS WELL?

Annually, the APS Volunteer Program supports hundreds of civic, educational,

environmental, cultural, charitable, and human service organizations. Thousands

of APS employees, their families, and friends volunteered more than 125,000

hours in 2002.X

APS employees serve as Volunteer participants in a wide range of community

organizations, often accepting leadership responsibilities. Among the most

notable are the Chambers of Commerce, the United Way, the Boys and Girls

Club, and the Fiesta Bowl.
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In addition to corporate giving and efforts by employees working on behalf of

their community, APS employees are very charitable with their own money.

Employees donated more than $2 million to the Company's Community Service

Fund (CSF) for 2003. With the Company's match of 50 cents per dollar of

employee donations, the total increased to more than $3 million. The largest
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beneficiary of this giving is the Valley of the Sun United Way, which relies more

than ever on the support it  receives from APS due to the loss of other major

corporate support over the last few years.

APS employees, along with matching dollars from shareholders, have donated an

average of $60,000 annually to Project SHARE (Service to Help Arizonans with

Energy Relief). SHARE, a partnership with Salt River Project, Southwest Gas

and The Salvation Army, is an energy assistance program designed to help those

in a financial emergency and unable to pay their utility bill

If the Company is under financial duress, all employees will share that pressure

Greater constraints likely will be placed on their t ime and incomes. These

constraints will likely result in APS employees having less ability to share either

their time or resources with their neighbors in need

Q- WHAT WOULD BE THE CONSEQUENCES OF REDUCED SPENDING

ON COMMUNITY DEVELOPMENT PROGRAMS?

Many large corporations, like APS, contribute to their communities in a variety of

direct and indirect ways. Contributions to community development

organizations, support for educational and youth programs, and the Company's

own in-house initiatives are among the many ways APS supports the communities

within its service area and across the State.
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According to the Company, funds and support have focused on organizations and

events in several areas: arts and culture, community development, education
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environment, and health & human services. Overall, APS is substantially

involved in more than 20 programs that enhance the lives of residents throughout

the State.

Some of the significant initiatives, identified by APS, that address community

needs throughout Arizona include:

Statewide sponsor of CHARACTER COUNTS! - a

national program that fortifies the lives of America's young

people with consensus ethical values called the "Six Pillars

of Character." These values are trustworthiness, respect,

responsibility, fairness, caring, and citizenship.

APS Healthy Students/Healthy Schools Partnership - a

cooperative effort among APS, Arizona school districts and

hospitals -  b r i ng s primary health care and disease

prevention to students in need.

APS, Motorola, and Communities in Schools have created a

public/private/nonprofit partnership to sponsor and facilitate

Partners Advancing Student Success (PASS©), a program

designed to bring business and education together and give

students the skills they need to succeed in today's business

world.

©
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Numerous activities related to diversity, including the annual

Black Heritage Celebration, which is organized and

produced by APS employees. Others include partnerships
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throughout the state with organizations like Chicanos Por La

Causa, the Phoenix Urban League, the NAACP, the Chinese

Cultural Community, Native American Connections, Valle

Del Sol, Friendly House, the National Center For American

Business Development, Opportunity Industrialization Center

and others.

The Challenger Learning Center .- APS is a major corporate

supporter of the Center,  which fosters science and math

literacy, and helps students develop the higher-level critical

thinking skills.

The ABCs of Baseball & Life,  an educat ional out reach

program that uses baseball to reach young people and discuss

attitude, brainpower, and commitment.

The APS partnership with the Arizona Diamondbacks, which

builds youth baseball and softball fields in impoverished

neighborhoods.

Kids Vo t ing  - .  APS ' suppo r t  o f t he  pro gram includes

sponsorship and operation of polling places statewide.

VII. OTHER CONSEQUENCES OF FINANCIAL STRESS

Q- ARE THERE OTHER CONSEQUENCES O F FINANCIAL STRESS?

Yes. As existing and potential customers, as well as the financial markets,
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perceive the cont inuing financial st ress of the Company and the result ing,
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unavoidable focus on short-term costs, it is likely that doubts will be begin to

develop regarding the long-term adequacy and reliability of the power supply to

the APS service area.

These doubts will gradually erode public confidence in the power supply and

could erode the competitive advantage of Arizona (within the APS service area)

as a location with a strong, and reliable electricity infrastructure.

The recently completed GPEC's Global Marketing Project identified "reliable

power" as a key infrastructure requirement for aerospace research and

development firms and software development firms. Biotech and

pharmacological research and development firms cited "electrical power

reliability and redundancy" as a key infrastructure requirement. Shared service

centers identified "high quality electronic infrastructure" as "critical".xi

The erosion of the region's competitive advantage in electric reliability will lead

to the inevitable 1oss of business expansions within the state and of business

relocations to the state. If the situation continues, it is even possible that

businesses will leave the state. The availability of affordable, reliable electric

power is a key consideration for businesses making expansion and relocation
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decisions. Businesses, especially those that rely on available, reliable electricxii
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power, will be reluctant to invest in Arizona and will seek other locations where

the long run outlook for power supplies is more secure.

Insecurity in the California power supply has been a positive competitive

advantage for Arizona in recent years. A recently completed study by the

California Business Roundtable of California's competitiveness examined a

number of factors affecting business location and expansion decisions. Among

those specifically examined were electricity costs. The cost of power in Arizona

was identified as a positive contributor to lower overall costs of dong business in

Arizona. In fact, the report overview says, "states - such as Arizona, Texas and

Nevada -- are becoming the preferred locations for companies expanding their

operations with new factories and design centers due to those states' considerably

lower costs.... . Thus, electricity costs in Arizona are already attractive inas xiii

comparison to California, and Arizona has not experienced the types of power

disruptions that have plagued California in recent years. Perceived long run

uncertainty about power supply within the APS service area may not only

eliminate the state's current advantage, but may place Arizona at a competitive

disadvantage compared to other regions with an assured long run supply.

The loss of business expansion in Arizona, loss of business relocations to
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income within the state. These missed opportunities will be felt throughout the

state in lower spending, lower income, and lower government revenues.

Q. COULD A FINANCIALLY WEAKENED APS BE SUBJECT TO OTHER

ADVERSE MARKET DEVELOPMENTS?

Any discussion on the consequences of prolonged financial weakness in a large

investor-owned business must include some comment on the potential

marketplace responses to such weakness. It is inevitable that the marketplace will

quickly recognize any continuing financial stress in a company like APS. This

recognition will spur several responses. As mentioned above, the markets will

lower their perception of APS' and Pinnacle West Capital Corporation's credit

worthiness and the credit rating agencies will follow. The price of Pinnacle West

Capital Corporation's stock will also likely trade down.

Depending on the speed and severity of such changes in the marketplace, APS

may be faced with possible acquisition attempts. In a weakened financial

position, with a lowered stock price, speculators or other utility investors may see

an opportunity to acquire assets in a long-run growth area of the United States at

suppressed prices. Such an interest could in turn facilitate the merger of APS

with other out-of-state power interests or the complete absorption of APS into an
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1 keen interest on the part of outside purchasers for all or a significant part of its

assets. If such an acquisition were to occur, it could have significant effects.

Once consolidated, the new entity could well be managed from outside Arizona.

The management of APS from a corporate headquarters outside Arizona would

likely have a number of consequences. Obviously, it would represent the loss of

another large corporate headquarters in Arizona. Consolidation in other

industries has previously had similar results in the state. The loss of Arizona-

headquartered businesses has, among other adverse impacts, eroded the level and

extent of corporate support for many community organizations. Non-Arizona

headquartered companies have a necessarily broader view of their "community"

and, thus, community support can be directed elsewhere within their markets.

Examples of this can be found in other industries within the state.

Similarly, multi-state operations have a wider array of investment alternatives and

may choose to focus future investment in infrastructure and capital equipment in

other, more profitable markets. Such companies can pick and choose among

several markets to a far greater degree than in-state companies, especially public

utilities.

Finally, multi-state operations derive income from multiple sources. in the
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utilities can generate income in different states with separate regulators and

potentially different regulatory environments. This greater flexibility has the

clear potential to limit the regulatory influence of any one regulatory authority in

any one state.

Q. ARE YOU SAYING THAT APS WOULD NECESSARILY TAKE ANY OF

THE COST REDUCTION ACTIONS DISCUSSED IN YOUR

TESTIMONY IN THE EVENT THE STAFF RECOMMENDATION

WERE TO BE ADOPTED BY THE COMMISSION?

No, I am not. I do not know what specific actions APS would take or when or in

what order. While I do expect that APS would continue to do everything

reasonable to maintain the adequacy and reliability of its power supplies, the

Company will be forced to make substantial changes in its current operations and

long-term planning. It is very likely that most, if not all, of the actions discussed

earlier would be considered and possibly implemented and that such actions

would have substantial ramifications for the Company, its customers, its

employees, its investors and more importantly, for the State of Arizona.

VIII. CONCLUSION

Managers of public utilities faced with severe financial stress must make hard
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and investors. Moreover, because public utilities, like APS, provide critical

infrastructure, such decisions reverberate far beyond these groups. The local

regional and state economies, job creation, and governmental revenues all depend

on the availability and reliability of critical electric system infrastructure

Focus on short-term survival will dominate long-term planning and decision

making. In such circumstance spending on 1) new and replacement capital

equipment, 2) long-run maintenance, 3) wages and personnel costs, 4) economic

development, and 5) community assistance would be likely areas for possible

reduction. These areas, individually and in combination, contribute to the long

term availability and reliability of power and to the economic vitality of a utility's

service area and the surrounding community, in this case most of the state of

Arizona

The likely, if unintended, consequences of severe financial stress on a major

public utility like APS likely will be reduced future investment, lost economic

opportunities, lower overall economic vitality, and lower governmental revenues

Regardless of the cause of the financial stress, many of the choices, and many of

the consequences, are the same. When the cause is an uncontrollable event like a

natural disaster or an economic calamity, little can be done other than to attempt

to minimize the negative consequences and strive toward recovery. When the
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1 cause is a regulatory choice, however, the best solution rests not with recovery,

2 but with avoidance of the financial stress all together.

3

4 Regulatory decision-making should, therefore, carefully consider the overall

5 impact of decisions affecting the profitability and long-term financial strength of

6

7
major, investor-owned utilities like APS. It is essential to consider the likely, if

8
unintended, consequences of a financially weakened APS and to consider whether

9 such consequences reasonably can be avoided. In short, it is essential to balance

10 any possible short-term benefits against the resultant long-term and potentially

11
widespread costs.

12

13 Q- DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?
14

15 Yes, it does.
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1. INTRODUCTION

Please state your name, business address and present position with Ernst

& Young LLP?

My name is John F. Devlin, and my business address is 1225 Connecticut,

N.W., Washington D.C. My present position is Partner-in-Charge of the Utilities Economics

& Business Analytics practice at Ernst & YOung.

Would you describe your educational background and professional

experience

A Shave worked as a utility industry consultant for over 25 years focusing on the

application of innovative, analytic, fact-based solutions to the help utility industry clients

manage and grow their business and to achieve appropriate regulatory outcomes. During this

time, I have provided economic and financial analysis, management and operations analysis,

implementation and regulatory advocacy services for many companies, regulators, and

industry groups. I have applied and directed the application of costing and performance

management solutions, market evaluation and modeling, financial modeling and assessment,

business strategy assessment, operations and asset management performance review, and rate

setting and revenue requirement advisory services.

I have served as an expert witness on various utility regulation matters before

the Federal Energy Regulatory Commission, several state regulatory bodies and civil &

criminal courts. I have provided regulatory policy, market structure and rate and revenue

requirement setting process advice and supporting analytics to several international agencies

and multi-national manufacturing companies. Additionally, Ihaveserved as a regulatory
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1 advocate and provided economic and costing, performance management, operations

2 management and IT solutions to many utility industry participants.

3 I hold a B.A. degree in economics and business from Rutgers University and a

4 M.S. in Quantitative Analysis from the New York University Graduate School of Business.

5 Q. What is the scope of your testimony in this proceeding?

6 I was asked to review and respond to the recommendations of Staff witness

7 Joel Raker, RUCO witness Steven Hill and FEA witness Matthew Kahal with respect to

8 whether Or not their ROE recommendations property reflect the concept of risk and volatility.

9 Q- What are your conclusions based on this review?

10 Based on my review of their recommendations using the Ernst & Young

?

Y

11 Operating Approach methodology, I conclude that each of these witnesses fails to adequately

12 identify and account for the increasing risk profile of the regulated operating companies

13 within the electric utility industry. Neither do they adequately reflect the risk profile of APS

14 in that context. Thus, they understate APS' cost of equity.

15 My testimony in this proceeding will recommend a range of values for the

16 cost of equity capital for Arizona Public Service Company, ("APS") to be used in the

17 revenue requirement calculation in this case. I will describe my methodology for assessing

18 industry risk and operating company specific risk, discuss how this methodology was

19 developed, and explain why this methodology provides an important insight into the process

20 of assessing an electric utility's cost of equity capital and is therefore superior to the methods

21 used by the Staff and intervenor witnesses. In my opinion, APS's cost of equity capital is

22 between 11.44% 11.66% rather than the 9-10% recommendations of Staff, RUCO and the

23 FEA.

A.

A.
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1

2 11. BACKGRUUND on THE OPERATING RISK METHODQLQGY

3 Q- Please describe the methodology you utilized for conducting your

4 analysis.

5 My analysis utilized the Ernst & Young Operating Approach ("OPERA")

6 methodology for electric utilities. This is a straightforward methodology that incorporates

7 two simple steps to estimate an electric utility operating company's cost of equity capital.

8 The first step is to compute a benchmark cost of equity for the average risk electric utility

9 operating company. The second step is to assess the relative risk of a specific operating

10 company in relation to the universe of other firms in the industry. Prior to discussing the

11 details of the methodology, 1 will provide some background on the development of the

12 methodology Oswell as some research and analysis for consideration by this Commission.

13 Q- Why did Ernst & Young develop this methodology?

14 We developed this methodology in response to a disturbing trend we discovered

15 while doing work in the industry. The volatility of operating earnings as a percentage of

.16 ratebase among regulated electric utility operating companies has markedly increased during

17 the 1998-2002 period, when compared to prior periods. We are concerned that neither the

18 utilities themselves nor regulators are incorporating this marked increase in the volatility of

19 operating results into -the determination of the cost of equity capital. This is likely because

20 the traditionally-used ROE estimation methods do not adequately reflect this trend towards

21 increased volatility since they do not directly utilize earnings volatility in the calculation of

22 ROE. This deficiency is clearly evident in the subpar ROE determinations of the Staff and

23 intervenor witnesses.

A.

A.
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1 Q. Please explain what you mean by earnings volatility?

2 Earnings volati l i ty is calculated as the standard deviation of the return on

3 ratebase of electric utility operating companies during a given year. Standard deviation is the

4 traditional measure used by finance professionals to measure earnings volati l i ty. Higher

5 earnings volatility implies higher risk.

6 Q. Why is consideration of earnings volatility important?

7 It is important because i t is indicative of the operating risk faced by these

8 f i rms. Investors are concerned with both risk as wel l  as return. Economists and finance

9 professionals consider volati l ity to be the primary measure of risk. An investment with an

10 average return of 12% and a standard deviation of 3% is clearly inferior to an investment

11 yielding a return of 12% but having. a standard deviation of only 1.8%. This is due to the

.12 greater probability that, in any given year,  the return received wi l l  be different from the

13 expected. For investors, predictability of earnings is an important factor. Therefore careful

14 consideration Of changes to earnings volatility is important for regulators to consider.

15 Q- What specifically did your work reveal about the volatility of earnings

16 among utility operating companies?

17 In examining the period from 1991 through 1997, 116 electric utility operating

18 companies as  a  group demonstrated a very tight distribution of return-on-ratebase, with

c

19 standard deviation of returns of approximately 1.55% to 1.97% (as shown in Schedule JFD-

20 IRE). In 1998-99, standard deviation of returns-on-ratebase jumped to over 2% in 1998 and

21 almost 3% in 1999. The industry standard deviation of returns reached almost 5% in 2000

22 and remained wel l  above 3% in 2001-2002 . In discussing the events that occurred in

23 California from 2000-2002 with industry colleagues, an argument has been made that the
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financial results of these California utilities doling this time period are an anomaly and

should be excluded from analysis. While I do not necessarily agree with the logic underlying

this argument as applied to OPERA, the data excluding the three California IOUs (reducing

the sample size to 113 from 2000-2002) still demonstrate a risk measure approaching 3%

during the 2000-2002 timeframe. Thus, earnings volatility among electric utility operating

companies as a group has approximately doubled over the past 5 years. The graph in

Schedule JFD-1RB shows this change in earnings volatility.

Q- What did you observe about the average actual rate of return on ratebase

earned during this same period?

For the twelve-year period 1991-2002, actual returns on ratebase for regulated

electric utility operating companies averaged 8.47% with a high of 8.72% and a low of

8.06%, as shown in Schedule JPD-ZRB. Therefore, during this time period, while the

standard deviation of returns across the industry increased, the average return on ratebase for

the industry remained relatively stable. Please note that return on rate base is not the same

as, and is lower than, return on equity.

Q. What is the reaction of a typical investor to these developments?

From the standpoint of a prospective investor, this is not an attractive

scenario. Risk exemplified by the standard deviation of returns across the industry is

increasing dramatically, yet returns are remaining the same. Since one of the strongest

principles in the investing world is the risk-return trade-off, an investor who bears a higher

risk is rewarded with an expectation of higher returns as compensation for bearing that

additional degree of risk. What my work demonstrates is that risk and return are moving in
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1 different directions for regulated utility operating companies. This fact is likely to make

2 investors less willing to inve.st capital in companies in this industry.

3 Q. As industry risk was increasing, what was happening to allowed returns?

4 A. As industry risk was increasing, the average allowed return on equity, (i.e., the

5 return on equity granted for regulated utility operating companies in rate cases decided in that

6 year) fell from 11,43% to 11.16% (2000 vs. 2002), as illustrated in Schedule JFD-3RB. Thus,

7 the trend in allowed returns is downward in the face of increasing risk profiles for regulated

8 operating companies.

9 Q. What factors were affecting allowed rates of return for utilities?

10 Since most cost of capital methodologies for electric utilities, including those

11 used by the Staff and intervenor ROE witnesses, are highly dependent upon the risk~free rate,

12 falling interest rates were a significant factor in the lowering of allowed returns to be granted

13 by state utility commissions. These lower allowed returns have not recognized the increased

14 volatility of earnings and increased risk in the industry.

15 Q. Please explain the composition of the group of electric utility operating

16 companies from which you developed your conclusions.

17 It includes the operating entities in the electric industry with 2002 ratebase

18 assets of greater than $250 million. A list of the operating companies utilized is provided in

19 Schedule JFD-4RB .

20 Q. What sources of data did you use?

21 The data were gathered from several sources including FERC Form 1 filings,

22 Platt's PowerDat industry database, Regulatory Research Associates reports and SEC filings.

23 The data were reviewed thoroughly and adjustments were made to address one-time
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1 charges/credits and data reporting inconsistencies, These adjustments were made to more

2 accurately reflect the recumNg earnings stream investors are valuing. The result of these

3 adjustments effectively reduced the volatility that investors would have seen in annual

4 results. That is, apart from these adjustments, the earnings would exhibit more volatility and

5 more risk. As a result I believe my analysis and findings are conservative.
4

6 Q. Please summarize your findings related to these utilities.

7 There is a general perception that electric utility operating companies are low

8 risk businesses. The results of my work demonstrate that the perception is incorrect. The risk

9 level measured as volatility of earnings is clearly increasing in the face of relatively stable

10 average earnings suggesting that the relative attractiveness of these companies as an equity

11 investment is declining. At the same time, allowed returns have trended downward slightly

12 indicating that investors are not seeing compensation for the increase in expected risk levels.

13 Q. What steps did you then take to further your understanding of these

14 findings '?

15 First, I wanted to analyze the factors driving earnings. Also, I wanted to

16 develop new tools to permit utility managers and regulators to better understand the changed

17 risk profile of regulated electric utility operating compaNies. This risk profile should then be

18 reflected in setting the rates of return for regulated companies.

19 Q- How did you translate this work into a cohesive methodology?

20 Using detailed industry data, I constructed a model that demonstrated a strong

21 ability to identify relationships between operating, regulatory and franchise factors, and

22 actual returns. This mode] allows us to analyze regulated electric utility operating companies

23 across the industry and assess their risk relative to one another. By analyzing reward-risk

r
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measures at the industry-level and at the individual firm level, our methodology provides a

fact-based, empirically supported insight into the investment attributes considered by

Do these reflect the issues that investors take into consideration?

Yes. Institutional investors rely in part on equity analysts' recommendations

in their investment selection, which in Pinnacle West's ("PNW") case, represents more than

75% of the shareholder base. In addition to the financial characteristics of a company, the

analysts who cover the utility sector recommend utility stocks based on operating

characteristics (e.g., fuel exposure), regulatory characteristics of the states in which the utility

operates, and franchise characteristics (e.g., growth). They also look at how these la-y

characteristics are changing and whether the Lltility's risk profile is increasing or decreasing.

What is the value of this methodology to firms, regulators and investors?

It is my conclusion that traditionally applied methods for assessing regulated equity

return allowances are inadequate by themselves to identify and account for the risk profile

faced by these companies. Since neither variable of the DCF model (dividend yield or

growth) adequately accounts for changes in volatility of operating earnings, the traditional

DCF method will not reflect any changes in the business environment across the industry,

nor will it incorporate differences in operating risk profile between finns. The result is an

equity allowance that is not appropriate from a reward-risk perspective. CAPM is a single

variable regression, which measures stock price volatility of the parent relative to the general

market index. It does not measure the volatility of earnings of the utility operating

companies. Again, there are very few pure electric operating companies with traded equities

to adequately support this methodology in the operating company rate setting application.
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1 My methodology provides an analytical tool to assist firms, regulators and investors

2 to gauge the risk-return characteristics of regulated utility operating companies and to

3 identify the effect of specific operational and regulatory factors on individual firms. Many

4 changes have occurred during the past ten years and there is much less consistency across the

5 industry as compared to ten years ago. The intention of this methodology is to incorporate

6 additional rigor and analysis into the very complex process of determining a firm's cost of

7 capita] .

8 111. METHODOLOGY STEPS

9 Q- What are the steps utilized to compute the benchmark cost of equity for

10 the average risk electric utility operating company? g

11 The first step of the OPERA methodology computes a target cost of equity for

12 the average risk electric utility operating company by comparing industry return and industry

13 risk. Utilizing the framework developed by Dr. William Sharpe for measuring the return-risk

14 profile of equity portfolio managers, the OPERA utilizes the Sharpe ratio:

Returns - Risk-Free Rate15

16

17

18

19

Sharpe Ratio = Equation(1)

Risk (the standard deviation of Returns)

Q- What is the origin of the Sharpe Ratio?

20 The ratio is named after its founder, Dr. Sharpe, of Stanford University, who

21 won the Nobel Prize in Economics in 1990 (Harry Markowitz and Merton Miller were co-

22 recipients). These three Nobel Laureates are credited for creating the intellectual framework

23 with which money managers evaluate the risks and rewards of their investments. Sharpe first

24 introduced the ratio in 1966 (Journal of Business, January 1966) to gauge the performance of

A.

A.

F
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1 mutual funds. Today, it is a universally accepted measure of investment portfolio

2 performance .

3 Q- Is the Sharpe Ratio widely referenced?

4 Yes. The measure itself has gained considerable acceptance within the field

5 of finance. Sharpe originally proposed the term reward4to-variability ratio as the name of

6 his investment performance measure, Other authors have termed the original version the

7 Sharpe Index (Radcliff, 1990, p. 286) and (Haugen, 1993, p. 315) and the Sharpe Measure

8 (Bowie, Kane and Marcus,1993, p.804), (Elton and Gruber,l99l, p.652) and (Reilly, 1989,

9 p.803). Generalized versions have also appeared under various names (see for example

10 Capful, Rowley and Sharpe, 1993, p.33). In more recent literature, Kazemi, Mahdavi and

11 Schneeweis (January 2003) examine how a portfolio's Sharpe Ratio can be increased even

12 when the return distribution significantly differs from normal. Lettau and Uhlig (2000) show

13 how the Sharpe Ratio can provide a convenient tool for theorists searching for` models

14 capable of explaining asset pricing while Kevin Dowd (2000) examines a new way to

15 improve the Sharpe Ratio.

16 Q- Is the Sharpe Ratio easy to understand and use?

17 Yes. It postulates that investors care about two things; return (over the risk

18 free rate) and risk (standard deviation of returns). The Sharpe Ratio is easy to understand

19 because it is a distinct quantitative measure that can easily be compared across investments.

20 A fall in this ratio over time would indicate to investors that the rate of return on a particular

21 investment or fund is falling per unit of n'sk. For example, an increase in risk (i.e..- a rise in

22 the standard deviation of returns) that was not compensated for by a commensurate increase

23 in return would make the investor worse off even Q" royal returns were not falling.

A.

A.
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1 Conversely, an increase in the Sharpe Ratio would indicate that investors' returns (over the

2 risk-free rate) are rising for each unit of risk.

3 Q. Why is the Sharpe Ratio important?

4 The ratio provides an unbiased look at an investment's performance. It is

5 based solely on a quantitative measure (i.e. no subjectivity). It is a widely held assumption

6 among economists and finance professionals that investors will only willingly accept higher

7 risk if they are compensated by higher expected returns (a higher premium over and above

8 the risk-free rate). The Sharpe Ratio gives investors an important tool to evaluate and

9 compare the risk-return characteristics of any given investment. The Sharpe Ratio is also

10 useful in comparing the performance of different types of investments and different investing

11 styles .

12 Q- Where is the Sharpe Ratio used and why?

13 Financial managers use the Sharpe Ratio in some font to evaluate the reward-

14 risk ratio of an investment. Given the rapid growth of mutual funds across the globe Over die

15 past decade, the ratio is an effective tool to evaluate relative fund performance. For example,

16 Morningstar (see www.rnorningstar.com) provides a popular risk-adjusted rating system for

17 most mutual funds. Because it uses standard deviation, the Sharpe Ratio can be used to

18 compare risk-adjusted returns across all asset categories. In short, it's ideal for investors and
/

19 fund managers to gauge whether they are getting adequate returns relative to the risk they are
1 .

20 bearing.

21 Q- Since you are using operating returns and Dr. Sharpe's equation is

22 commonly applied to market returns, is the application here valid"

I

a
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Yes. Since the individual utility operating companies do not have their own

ticker symbols - the ticker symbols reflect all the businesses of the company, which could be

other operating utilities (e.g., AEP) or unregulated businesses (e.g., Echelon), we are

substituting accounting or operating returns for market returns because the availability of

market returns for regulated operating companies is severely limited. The Sharpe ratio is then

applied as a logical, consistent factor over consistently constructed operating company data.

As a result, it measures relationship of the appropriate risk and reward relationships as they

were, and as they have changed.

From an historical perspective,  what has the Sharpe Ratio been for

regulated electric operating utilities?

Historical data from 1991 to 1998 demonstrate industry Sharpe Ratios varying

from a high of 2.82 to a low of 2.23 and an average of 2.58, as shown in Schedule JFD-5RB.

From 1999 to 2002, the ratio plummeted to an average of 1.95, demoNstrating that regulated

electric utility companies have not been awarded returns commensurate to the increased level

Q. Why is Allowed ROE utilized in this calculation?

From a practical standpoint, individual state utility regulators, such as the

Arizona Corporation Commission, are either wholly or partially limited in affecting either of

the other inputs (risk-free rate and earnings volatility) and, therefore, must focus on the

component of the ratio over which they have influence. Therefore, calculating a Sharpe Ratio

based on allowed returns provides a historical perspective on how regulators have set the

reward-risk ratios for capital providers to the industry they regulate.
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1 Q. Is the Sharpe Ratio an appropriate measure to gauge returns for the

2 utility industry?

3 Yes. Looking solely at returns (i.e. return on rate base) for the operating

4 companies comprising the sample set would have given a false sense of security to investors

5 because average annual returns have not materially changed for the industry over the past

6 decade. The same cannot be said about risk. One of the most salient trends that we have

7 clearly documented has been the increased volatility of returns on rate base experienced by

8 these same operating companies over the past decade. The precipitous fall in the Sharpe

9 Ratio documents that investors have not been adequately compensated for the rise in risk.

10 Q. Why is the fall in the Sharpe Ratio for the industry a problem?

11 Investors care about nsk. as much as they care about average returns. If

12 investors are not being adequately compensated for risk, they will take their capital

13 elsewhere. A decrease in the Sharpe Ratio demonstrates a change from the historic reward-

14 risk ratio has occurred in the electric utility industry and may indicate that capital attraction

15 could become more difficult if this trend continues or accelerates. This could lead to an

16 unwillingness to invest in utility secudties, especially equity, unless the anticipated return is

17 adequate to compensate for the increased risk. There is no requirement that investors

18 allocate a portion of their portfolio to utility securities. If they are not comfortable with the

19 reward-risk ratio, they invest in other industries.

20 Q- Why is the Sharpe Ratio relevant to APS's cost of equity capital?

21 As stated earlier, investors consider two factors when deploying capital: 1)

22 risk and 2) return in excess of the risk-free rate. By utilizing the information provided by the

23 Sharpe Ratio, the Commission can more precisely incorporate the viewpoint of investors into

A.

A.

A.
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decisions on equity allowance. Again, an investment with an average return of 12% and a

standard deviation of 3% is clearly inferior to an investment yielding a return of 12% but

having a standard deviation of only l.8%. Since many of the current methodologies utilized

in estimating a firm's cost of equity do not directly address the volatility of returns the

primary measure of risk the additional insight provided by this analysis is helpful in

detemaining the appropriate cost of equity capital.

Some would argue that Beta is the appropriate measure of risk, not

standard deviation. Why do you use standard deviation to measure risk and not Beta?

I use standard deviation for a couple of reasons. First, the Sharpe Ratio,

utilizes standard deviation of returns as the measure of risk. The whole basis is relative

return for unit of relative risk. Second, beta, as used in the CAPM, regresses ticker symbol

returns against general market returns. We are estimating the cost of equity for a business

that doesn't have a unique ticker symbol, and for one that doesn't have a comparable group

of pure utility companies. As such, the Betas are meaningless because they reflect all the

operations of the holding company - not solely the operating company.

How is the Sharpe Ratio used to calculate a target cost of equity for the

average risk electric utility operating company?

The Sharpe Ratio formula can be expressed to solve for equity allowance by

simply rearranging the Sharpe Ratio (Equation 1) and solving for return:

Returns : (Sharpe Ratio * Risk) + Risk~Free Rate Equation (2)

From 1991 to 1998, the average Sharpe Ratio for the industry was 2.58, as shown in

Schedule IPD-5RB. Including the very low Sharpe Ratios from the past 4 years, the average

becomes 2.37 over the twelve-year period from 1991 through 2002, as shown in Schedule
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1 IPD-SRB. Therefore, the use of a Sharpe Ratio of 2.50 is reasonable and will return the

2 industry's reward-risk ratio almost to the levels observed from 1991 to 1998. For Risk, we

3 observe the consistent rise in standard deviation of returns across the industry and, for

4 conservatism purposes, estimate 2.8%. This number represents a decrease from the 2002

5 figure and is slightly less than the trailing 4-year average from 1999-2002, excluding the

6 three California IOUs, as illustrated on JFD-IRB. For the Risk-Free rate, 4.91% is used,

7 which is the average yield on 30-year treasuries over the prior twelve months. Substituting

8 each of these averages in Equation (2) gives us:

9 Returns = (2.5 * 28%) + 4.91% .- 11.91%

10 The result is a benchmark cost of equity for .the average risk electric utility operating

11 company of 11.91%.

12

13 IV. DETERMINING THE COMPANY SPECIFIC OPERATING RISK

14 Q- Why is it important to examine the operating risks of individual firms?

15 In order to properly interpret and utilize the industry data discussed in the

16 previous pages, it is necessary to understand the drivers of the returns of individual

17 companies. Each regulated electric operating utility is distinct, and is in at least some ways,

18 different from all of its peers. These include, but are not limited to, differences in franchise

19 territory, customer types, load profiles, regulatory rules, average retail rate and value chain

20 (i.e.- GT&D, G&D, or T&D) responsibilities. By analyzing the operating risks of individual

21 firms, a more rigorous and empirically-based standard can be utilized in identifying which of

22 these operating characteristics affect .shareholder risk, therefore, allowing for the assignment

23 of the most appropriate equity allowance.
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1 Q- Is the "operating risk" you examine the same as "overall business risk"?

The two are obviously related but they are not the same. The operating risk

3 assessed in this model can be considered a "sub-set" of the overall, aggregate risks faced by

4 an electric utility business -- I do not pretend to have addressed every single risk faced by

5 every single electric utility operating company. For example, I later explain that we analyze

6 actual returns on rate base rather than returns on equity as part of our analysis because this

7 effectively removes the impact of capital structure decisions and focuses upon the operating

8 returns. Since capital structure and leverage help determine the financial risk of the firm, this

9 risk requires consideration, but this is done outside of the context of the OPERA model. And

10 although OPERA captures important elements of regulatory risks facing a utility, it does not i .

11 purport to capture all such risks for every individual operating company. Since the empirical

12 data are, by definition, historical, my model's assessment of regulatory risks based upon past

13 regulatory actions may or may not be indicative of the level of current or future regulatory

14 risk. This theme is discussed later in my testimony, and I understand other company

15 witnesses have also addressed it.

16 Q. How is the relative operating risk of APS calculated?

17 I analyzed the operational and financial results of 113 regulated electric

18 utilities over the time period of 2000-2002. By utilizing regression analysis to identify

19 relationships between variables (regulatory, operating, and franchise variables) and actual

20 financial results, I developed a predictive model. Specifically, Return on Ratebase was

21 utilized as the dependent variable and 11 variables were identified as being significant, nine

22 at greater than 98% confidence, The actual operating results of the utilities were then entered

23 into the predictive model to produce a set of predicted results. The utilities were then ranked
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1 on a relative risk basis. Firms displaying the greatest deviation of the individual risk factors

2 versus the industry average were designated as highest risk.

3 Q. What are the eleven variables you identified as impacting returns?

4 The eleven variables we identified as being significant are as follows:

5

6

7

8

9

10

11

12

13

14

15

16

17

18

1.
2.
3.
4.
5.
6.
7.
8.
9.

Allowed Return - the equity allowance set by the state commissions
Rate-making lag ..-. duration of test year and final rate case decision
Regulatory jurisdiction .-. multi-state versus single state
Fuel cost / total revenue - fuel cost as a percentage of total revenue
Load factor - net retail MWh sold/ [Peak Load * 8760]
Fuel concentration - diversity of fuel use
Bad debt .-. doubtful retail accounts
Retail load growth .- annual change in retail load growth
Retail rate - average retail rate

10. Vertical integration -presence or absence of energy production
ll. Purchased power / total revenue - cost of purchased power as a share of

revenue

Schedule JFD-6RB contains an explanation of each variable.

19 Q. Could you please provide an example or two, with an explanation, of the

20 variables used in the regression analysis?

21 A. Yes. I will discuss load factor and regulatory lag.

22 Q. What does your analysis indicate about load factor?

23 It shows that companies with high load factors have greater risk than companies

ZN with lower load factors.

25 Q. Isn't this finding different than what is commonly assumed in the utility

26 industry?

27 A. Yes, this finding is different than what has been commonly assumed in the utility

28 industry. For many years, higher load factors have generally been thought of as a positive

29 attribute for utility companies. This stems from the fact that higher load factors mean greater

A.

A.
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1 system throughput and therefore better utilization of assets, and as a result, lower average

2 system cost (other things being equal). What our analysis demonstrates, however, is that

3 firms with higher load factors face greater risk of lower returns.

4 Several reasons account for this. First, a higher load factor implies a higher

5 concentration of large, high-usage industrial and institutional customers. Due to their size

6 and usage patterns, these customers have considerable negotiating leverage with the utility,

7 This leverage is manifested in a number of ways. Let me suggest two. First, the large

8 customer can extract concessions from the utility by threatening to close a facility, install

9 self-generation, move production to another location or seek legislative or regulatory

10 provisions that would allow purchases from third party suppliers. Secondly, larger customers ,z

11 tend to be better represented in regulatory and legislative forums. This increases the

12 likelihood that their concerns will be addressed. As a result, margins for large, high load

13 factor customers are often smaller than for smaller, lower load factor customers.

14 Another factor driving this finding is that the greater concentration of industrial load

15 exposes the company to greater general macroeconomic risk, since many industrial

16 customers' business activity is dependent on the economy. Similarly, some utilities have

17 significant exposure to specific industry risk, e.g., aluminum markets, steel production, etc.

18 As a result, companies with higher load factors are exposed to much greater volume risk than

19 those companies with lower load factors.

20 Q. Please explain your finding regarding rate-making lag.

21 A. In examining two factors that contribute to rate-maldng lag, the use of a forecast

22 vs. historical test year and the length of raternaldng proceedings (as measured from initial

23 company filing date through final ruling), I found that companies exposed to longer rate-

Page 19



malting lag have higher risk than those with shorter lag periods. The analysis shows that

when regulators use historical test years (versus forecasted) and follow a lengthy decision

process to determine revenue requirements and set rates, firms earn lower returns. Using an

historical test year results in inaldng rates based upon information that is at least one year

old. Even with the best of intentions, setting prices for next year and following years based

upon last year's revenues and expenses is likely to result in suboptimal results. A lengthy

decision-making process has the same effect and, in combination with the use of an historical

test year, creates a very risky situation of setting rates upon operating data that could be

several years old. If a utility company has its revenue requirements, and therefore rates, set

on a year prior to when the rates wit] be in effect, the rates will recover less than the current

total costs (other things being equal). In this fashion, utilities that are required to use

historical test years and have lengthy rate-maldng processes are in effect, always trying to

play catch up, as new investment and increases in costs are net captured in the current rate

cycle. Most importantly, since a utility's operating and debt costs still have to be paid in full

the short fall directly impacts returns on equity

Does this model identify the measurable risks impacting returns for

electric utilities?

A Yes. The mode] is built upon empirical data -.. actual results from 113

operating companies over a three-year period of time. The data were gathered from many

sources including FERC Form 1 filings, Platt's PowerDat industry database, Regulatory

Research Associates reports and SEC filings. The statistical significance of the individual

variables is demonstrated by the P-values listed in the ANOVA table in Schedule JFD-RB7

Q- Why is Return on Ratebase used instead of Return on Equity
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1 Across the universe of 113 electric utility operating companies, capital

structures vary significantly, and in some instances the difference between actual and

3 regulatory capita] structures may skew results. Utilizing Return on Ratebase normalizes

4 these variances and focuses upon the return to all capital providers. Additionally, the use of

5 standard deviation of the Return on Ratebase across the industry in the Sharpe Ratio is used

6 for conservatism. If standard deviation of the Return on Equity across the industry were to

7 be utilized, a wider variance would occur.

8 Q. How is relative risk translated into an estimate for the cost of equity"

9 In looking at historical Commission decisions across the U.S. for the last ten

10 years, a range of approximately 224 basis points, on average, separates the highest allowed

11 return on equity from the lowest allowed return on equity in a given year, as shown on

12 Schedule JFD-8RB. This range does not seem inappropriate to differentiate between firms

13 facing different operating, franchise and regulatory risks. Using this range and our

14 previously calculated target cost of equity for the average risk electric utility operating

15 company of 11.91%, a bandwidth from 10.79% to 13.03% is established. Since APS is

16 determined to historically be of moderate operating risk, ranked 89th out of 113 companies, a

17 range of 11.18% to 11.40% would result from this analysis.

18 Q- How is it that the company ranks where it does on a historical basis?

19 In examining the ten variables (other than Return on Ratebase) that have

20 statistical significance in affecting actual returns, APS is rislder than average on two, below

21 average on three, and about average on the other five. A few of the top factors affecting

22 APS's historic risk profile in comparison to the 'average' electric utility are purchased power

23 as a percentage of revenue, regulatory lag and vertical integration.

A.

A.

A.
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1 Q. You have discussed APS' historical risk profile, but did you assess how

2 Aps* risk profile may be changing?

3 Yes. Due to the unique circumstances in Arizona regarding previous

4 restructuring initiatives and the subsequent Track A and B orders, coupled with the above

5 average load growth in the region, we felt that APS' historical profile may no longer be

6 indicative of the Company's true operating risk. As such, we also assessed the Company's

7 pro forma risk profile.

8 Q- What changes were made to APS' historical profile?

9 Since the model develops a predictive value based on specific operating

10 characteristics of the company, changes were made to reflect the operating model that is

11 resulting from the sizable load growth. Specifically, changes were made to four of APS's

12 historical variables .-. purchased power/total revenue, fuel cost/total revenue, average retail

13 rate and fuel concentration. These changes were made to reflect the operating characteristics

14 of the company as they will be on a go-forward basis.

15 Q. Why is making these adjustments valid?

16 Malting these adjustments is vita] to understanding APS' changing risk

17 profile . Commission-mandated business decisions, such as the securing of some future

18 electricity supply via Purchased Power contracts and Renewable Energy requirements would

19 significantly reduce Management's ability to control risk -. especially in a high-growth

20 service territory such as this. Malting prospective regulatory decisions based solely upon

21 historical data without adjusting for knowN future changes is not in the public interest. It

22 should be noted that the current state analysis assumes an industry average allowed Return on

A.

A.

A.
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1 Ratebase for APS. Should an award in this proceeding be less than the industry average,

2 APS' risk profile would increase, perhaps dramatically.

3 Q- What were the results of this analysis?

4

5

Based on this analysis, APS moves from the having the 89th most risky

operating profile, to having the 75"'. Thus would equate to an appropriate cost of equity of

6 11.44% to 11.66%. This increase in relative risk is due primarily from the significant

7 increase in fuel cost and purchase power requirements from the marginal load.

8 Q. If the Commission were to grant APS' desire to move certain PWEC

9 assets into APS' rate base, would the company's operating risk profile be different?

10 Yes, but it still wouldn't be the same as that during the 2000-2002 time

11 period. Arizona has experienced, and is expected to continue to experience, above average

12 load growth. Adding the PWEC assets will increase the amount of resources controlled by

13 APS, but additional resources will be required beyond the transferred facilities. Since the

14 incremental power needs of APS could come from the market, purchased power will

15 continue to be an increasing component of the APS supply mix. Also, if the PWEC assets

16 were added to APS' rate base, the traditional fuel mix of the company would change, because

17 the PWEC assets are all gas-fired, compared to the company's current nuclear and coal

18 prevalence .

19 Q- Based on this, if APS is allowed to transfer the PWEC assets into APS'

20 rate base, does your cost of equity recommendation change?

21 In the near-term, the effect on risk profile is slight. However if PWEC assets

22 are not allowed in ratebase, APS' risk profile could become much more risky when the

23 contracts for power produced by these assets expire and must be renewed/renegotiated.
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Have you conducted a pro forma analysis of APS' operating risk profile if

Staff's or RUC()'s recommended cost of equity are implemented?

Yes. The impact of implementing this decision would dramatically alter the

risk profi le of APS. The change in average retai l  rate,  the impact of fuel  and purchased

power expense as a percentage of revenue, and the significant gap between APS' al lowed

return on ratebase and the industry average drive a wild swing in the aggregate operating risk

profile of the company. If Staff's recommendation were to be implemented, APS would leap

to having the 13th most risky profile per our model.

Q- By proposing the use of the OPERA method, are you suggesting that the

Commission ignore other means of estimated ROE such as those used by Mr. Reiker

Mr. Hill and Dr.  Kaha l ?

No. There is  value to other methods when performed and analyzed in the proper

context. However, the Commission must keep in mind that methodologies that rely on inputs

that do not fully capture increased earnings volatility may underestimate ROE.

v. REVIEW OF THE RECOMMENDED COST OF EQUITY FOR APS

Would you summarize your recommendations for APS's cost of equity

Yes. Based upon a thorough and rigorous review of the reward-risk profile of

regulated electric uti l ity operating companies and the specific operating risks of APS, and

more specifical ly, the changing risk profi le of APS, the analysis would support a cost of

equ i ty  capi ta l  for APS between 11 .44% and 11 .66%. I  therefore recommend that . the

Commission reject the ROE recommendations of witnesses Raker, Hill and Kahal because

lulllll u l H l l lllllll-ll



1 they fail to adequately account for or recognize the risk level for APS as evidenced by their

understated equity cost determinations.

3 Q. Does this conclude your pre-filed rebuttal testimony?

4 Yes

5
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Average Allowed Returns
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Schedule JFD-4RB

Regulated Operating Companies
AEP Texas Central Co.
AEP Texas North Co.
Alabama Power Co.
AmerenCIPS
AmerenUE
Appalachian Power Co.
Aquila Inc .
Arizona Public Service Company
Atlantic City Electric Co.
Avista Corp
Baltimore Gas 8; Electric Co.
Black Hills Power Inc.
Boston Edison Co.
CenterPoint Energy HL&P
Central Hudson Gas 8; Electric Corp.
Central Illinois Light Co.
Central Maine Power Co.
Central Vermont Public Service Corp.
Cincinnati Gas & Electric Co.
Cleco Utility Group, Inc.
Cleveland Electric Illuminating Co.
Columbus Southern Power Co.
Commonwealth Edison Co.
Commonwealth Electric Co.
Connecticut Light & Power Co.
Consolidated Edison Company Of New York Inc
Consumers Energy Company
Dayton Power & Light Company
Delmarva Power & Light Co.
Detroit Edison Co.
Dominion Virginia Power
Duke Power Company
Duquesne Light Co.
El Paso Electric Co.
Empire District Electric Co.
Energy Arkansas, Inc.
Energy Gulf States, Inc.
Energy Louisiana, Inc .
Energy Mississippi, Inc.
Energy New Orleans, Inc.
Florida Power & Light Company
Georgia Power Co.
Gulf Power Co.
Hawaiian Electric Co., Inc.
Idaho Power Co.
Illinois Power Co,
Indiana Michigan Power Co.

\
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Indianapolis Power & Light Co.
Interstate Power & Light Co.
Interstate Power Co.
Jersey Central Power & Light Co,
Kansas City Power & Light Company
Kentucky Power Co.
Kentucky Utilities Co.
KGE, A Western Resources Company
KPL, A Western Resources Company
Louisville Gas & Electric Company
Madison Gas & Electric Co.
Massachusetts Electric Co.
Maui Electric Co., Ltd.
Metropolitan Edison Co.
MidArnerican Energy Company
Minnesota Power
Mississippi Power Co.
Monongahela Power Co.
Montana Dakota Utilities Co.
Narragansett Electric Co,
Nevada Power Co.
New York State Electric & Gas Corp.
Niagara Mohawk, a National Grid Company
Northern Indiana Public Service Co.
Northern States Power Co. Wisconsin
Northern States Power Company
NorthWestern Energy, Llc (Montana Power)
Ohio Edison Company
Ohio Power Co.
Oklahoma Gas & Electric Company (OG&E)
Orange & Rockland Utilities, Inc.
Otter Tail Power Corp.
Pacific Gas and Electric Company
PacifiCorp
PECO Energy Company
Pennsylvania Electric Co.
Pennsylvania Power Co.
PNM
Portland General Electric
Potomac Edison Co.
Potomac Electric Power Company
PPL Electric Utilities Corporation
Progress Energy Carolinas Inc.
Progress Energy Florida Inc.
PSC of Colorado
PSC of New Hampshire
PSC of Oklahoma
PSI Energy, Inc.
Public Service Electric and Gas Company
Puget Sound Energy, Inc.

xi



Rochester Gas and Electric Company
San Diego Gas & Electric Co.
Savannah Electric & Power Co.
Sierra Pacific Power Co.
South Carolina Electric & Gas Co.
Southern California Edison Company
Southern Indiana Gas & Electric Company
Southwestern Electric Power Co.
Southwestern Public Service Company
Tampa Electric Co.
Toledo Edison Co.
Tucson Electric Power Co
TXU Electric Co.
United Illuminating Co.
West Penn Power Co.
Western Massachusetts Electric Co.
Wisconsin Electric Power Co
Wisconsin Power & Light Co.
Wisconsin Public Service Corporation

.
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Schedule JFD-6RB

Allowed Return - Return on Ratebase allowed by the State commission as
documented by Regulatory Research Associates.

Retail load growth -. Calculated as the yearfover-year change in retail load.

Load factor -- Calculated as Net Retail MWh Sold/ [Peak Load * 8760]

Bad debt -- Calculated as Allowance for Doubtful Accounts / Retail Sales Dollars

Regulatory jurisdiction _. Binary variable indicating whether or not the electric utility
operating company is under the jurisdiction of more than one state regulatory
authority. Electric utility operating companies that are part of a holding company
structure and have "sister" companies regulated in other jurisdictions are considered
multi-state for the purpose of this analysis.

Retail rate -- Average retail rate as documented in Platt's PowerDat industry database.

Vertical integration - Binary variable indicating whether or not the regulated electric
operating company is engaged in energy production and delivery or just energy
delivery .

34

Fuel concentration - Calculated as MWh generated from the single largest fuel
divided by Net Retail Sales, up to l00%.

Fuel Expense as a % of Revenue - Calculated as dollars spent on fuel as a percentage
of total electric revenue (including wholesale revenue).

Purchased Power Expense as a % of Revenue .-- Calculated as dollars spent on
purchased power as a percentage of total electric revenue (including wholesale
revenue).

r

Rate Case Lag .- Calculated as the average time from company filing to final ruling
(in months) for electric and gas rate cases since 1990 in the operating company's
primary state of operations. If the state utilizes an historical test year, 12 months are
added to the average time to decision.
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Schedule JFD-7RB

Intercept

Allowed Return on Ratebase
Load Growth
Load Factor
Bad Debt
States in HoldCo
Retail Rate
T&D / Vertically integrated
Fuel Concentration
Fuel Cost / Revenue
Purch Pwr / Revenue
RC Lag + Test Year

Coejicients

0.703218
0.913326
0.024288

-0.0393
-0.67991

0.00759
0.000195
-0.01334
0.018456
-0. 10132
0.04636
-0.00027

P-value

0.0022

0.0000
0.0404
0.0167
0.0028
0.0139
0.0026
0.0079
0.0016
0.0000
0.0000
0.2106
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1

2

3

4

REBUTTAL TESTIMONY OF THOMAS M. ZEPP

ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-03-0437)
5

6
1. INTRODUCTION AND QUALIFICATIONS .

7

8
Q- PLEASE STATE YOUR NAME AND ADDRESS.

A.
9

My name is Thomas M. Zepp. My business address is Suite 250, 1500 Liberty

10 Street, S.E., Salem, Oregon 97302.

11 Q. WHAT IS YOUR PROFESSION AND BACKGROUND?

12

13

14

15

16

17

18

19

I am an economist and Vice President of Utility Resources, Inc. ("URl"), a

consulting firm. I received my Ph.D. in Economics from the University of

Florida. Prior to jointly establishing URl in 1985, I was a consultant at Zinder

Companies from 1982-1985 and a senior economist on the staff of the Oregon

Public Utility Commissioner between 1976-1982. Prior to 1976, I taught business

and economics courses at the graduate and undergraduate levels at the University

of Florida, Central Michigan University and the Joint Graduate Program of

Armstrong State and Savannah State Colleges.

20

21

22

23

24

I have been deposed or testified on various topics before regulatory commissions,

courts and legislative committees before two Canadian regulatory authorities,

before four Federal agencies and in the states of Alaska, Arizona, California,

Colorado, Georgia, Hawaii, Idaho, Illinois, Iowa, Kentucky, Minnesota, Montana,

Nebraska, Nevada, New Mexico, Gldahoma, Oregon, Tennessee, Utah,
25
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1

2

3

4

Washington, West Virginia and Wyoming. In addition to cost of capital studies, I

have testified as to values of utility property, estimated incremental costs of

energy and telecommunications services, and have presented rate design

testimony.

5

6 A.

Q. WHAT COST OF CAPITAL STUDIES HAVE YOU PREPARED BEFORE?

Shave testified on cost of capital or other financial issues before the Interstate

'7
Commerce Commission, Bonneville Power Administration and in thirteen states.

8
My studies and testimony have included a consideration of the financial health and

9

10
fair rates of retune for Nevada Bell Telephone lllinois Bell Telephone, General

11
Telephone of the Northwest, Pacific Northwest Bell, U S WEST, Anchorage

12 Municipal Light & Power, Pacific Power & Light, Portland General Electric,

13 Commonwealth Edison, NOrthern Illinois Gas, Iowa-Illinois Gas and Electric,

14 Puget Sound Power & Light, Idaho Power, Cascade Natural Gas, Mountain Fuel

15
Supply, Northwest Natural Gas, Arizona Water Company, Arizona-American

16

Water Company, California-American Water Company, California Water
17

18
Services, Dominguez Water Company, Hawaii~American Water Company,

19 Kentucky-American Water Company, Mountain Water Company, Oregon Water

20 Company, Paradise Valley Water Company, Park Water Company, San Gabriel

21 Valley Water Company, Southern California Water Company, Tennessee-

22
American Water Company and Valencia Water Company. I have also prepared

23
estimates of the appropriate rates of return for a number of hospitals in

24

25
Washington, a large insurance company, and U.S. railroads.

2



1

2 Q-

3

DO YOU HAVE OTHER PROFESSIONAL EXPERIENCE RELATED TO

COST OF CAPITAL ISSUES?

4 A. Yes. My article, "Utility Stocks and the Size Effect - Revisited," was published in

5 the Quarterly Review of Economics and Finance, Vol. 43, Issue 3, Autumn 2003

6 pp. 578-582. Also, I published an article "Water Utilities and Risk,"Water: the

7
Magazine of the National Association of Water Companies Vol. 40, No. 1 Winter

8
1999 and was an invited speaker on the topic of risk of water utilities at the 57th

9

10
Annual Western Conference of Public Utility Commissioners in June 1998. I

11
presented a paper "Application of the Capital Asset Pricing Model in the

12 Regulatory Setting" at the 47th Annual Southern Economic Association Meetings

13 and pubhshedm article "On the Use of the CAPM in Public Utility Rate Cases

14 Comment,"Financial Management, Autumn 1978, pp. 52-56. While on the staff

15
of the Oregon Public Utility Commissioner (Oregon had a one member

16

commission at die time), I established a sample of over.500,000 observations of
17

18
common stock returns and measures of risk and conducted a number of studies

19 related to the use of various methods to estimate costs of equity for udlides. I was

20 an invited lecturer at Stanford University to discuss that research.

21
11. PURPOSE AND SUMMARY OF TESTIMONY

22
Q ~

23
WHAT IS THE SUBJECT OF YOUR TESTIMONY IN TI-IIS
PROCEEDING?

24
A.

25
Arizona Public Service Company ("APS") asked me to review the testimonies and

numerical calculations of Staff witness Joel M. Reiker and RUCO witness Stephen

3
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1

2

G. Hill and report any errors or restatements of those numbers that I found to be

appropriate.

Q_

4

HAVE YOU REVIEWED THE TESTIMONY AND EXHIBITS OF STAFF
WITNESS JOEL M. REIKER AND RUCO WITNESS STEPHEN G HILL
FILED IN THIS CASE IN FEBRUARY?

5 A. Yes, I have.

6 Q- DO YOU ENDORSE
METHODOLOGIES?

EITHER OF THE WITNESSES ROE

7

8 A. No. But as indicated above, I was asked to review the application of those

methodologies.
9

10 Q. WHAT DID YOU DETERMINE FROM YOUR REVIEW?

11 A .

12

13

14

15

16

17

18

I determined that Mr. Reiter made conceptual errors in his estimates of dividend

per share ("DPS") growth and earnings per share growth "(EPS"). Once

corrected, Mr. Reiter's equity cost estimate based on his DCF models increases

from 9.1% to 9.6%. But I also disagree with Mr. Reiter's use of "blended

estimates of growth rates that are based on past growth as well as estimated future

growth for the period 1997 to 2007. Using only Mr. Reiter's own estimates of

forward-looldng growth to revise his DCF equity cost estimates, Mr. Reiker's DCF

cost of equity estimate increases from 9.6% to l0.4%, without allowance for

issuance costs.
19

20 I

21

22 I

23

24

also examined Mr. Reiker's capital asset pricing model ("CAPM") estimates of

the cost of equity. I made two appropriate revisions to his estimates. First, I

updated Mr. Reiker"s current market risk premium estimate ("MRP"). Second,

used just one measure of Treasury rates to determine the CAPM equity cost

estimates. Mr. Reeker's use of two different measures of Treasury rates

(intermediate-term and long-tenn) creates a systemic and negative (downward)
25

4
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1

2

3

bias in his CAPM results. In malting my restatement of his CAPM estimates, I

have used just long-term Treasury rates,d1e more appropriate measure of the risk-

free rate. With these two changes, Mr. Reiter's CAPM cost of equity estimate

increases from 8.7% to 10.6%, again without consideration of financing costs.4

5

6

7

8

9

10
,

11

12

13

14

15

16

My review of Mr. HilTs testimony indicated he has used an inappropriate method

to .estimate one of the two components of sustainable growth. (Mr. Reiker calls

this growth rate "intrinsic growth"). There are two components of sustainable

growth. One is called BR growth. BR growth comes from retaining earnings. The

other is called VS growth. This source of growth comes from selling shares of

common stock at price in excess of book value. Mr. I-Iill's error is with the

inappropriate method he uses to estimate VS growth that again systematically

understates the actual VS growth indicated by market data. In revising Mr. I-Iill's

estimate of VS growth, I used estimates of VS growth determined by Mr. Reiker

for companies that were in Mr. Reiter's DCF sample, when available. Otherwise,

to be conservative, I use Mr. HilTs original understated estimate of VS growth.

Once VS growth estimates are based, even partly, on Mr. Reiker's estimates, Mr.

I-Iill's DCF estimate increases from 9.69%to l0.4%.
17

18

19

20

21

22

Mr. Hill also presents CAPM equity cost estimates based on his ad hoc estimates

of market risk premiums ("MRP") derived with data compiled by Ibbotson

Associates. Once the actualMRP calculated by Ibbotson Associates is substituted

for Mr. Hi11's ad hoc MRP, his CAPM equity cost estimate increases to 9.9%.

Both this figure and the 10.4% DCF are before financing costs.

23

24 Q. PLEASE SUMMARIZE YOUR ANALYSES AND RESTATEMENTS OF
MR. REIKER'S AND MR. HILL'S EQUITY COST ESTIMATES.

25

5
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1 A .

2

3

4

5

6

Based on my analyses and restatements using Mr. Reiker's own data, models and

electric utilities sample, the cost of equity for a typical electric utility falls in a

range of 10.4% to l0.6%, if financing costs are not recognized in authorized

ROEs. Even if DCF growth is based on Mr. Reiker's "blended" growth concept,

the DCF equity cost is no less than 9.6 percent and the indicated minimum ROE

range widiout financing costs being recognized (which I believe should be

recognized) is 9.6% to l0.6%.
7

8

9

Based on my analyses and restatements of Mr. I-Ii11's DCF and CAPM approaches,

the costof equity for APS falls in a minimum range of 9.9 percent to 10.4 percent.
10

Q. A REASONABLE
11

HAVE YOU INDEPENDENTLY DETERMINED
ALLOWANCE FOR FINANCING COSTS?

12 A .

13

14

15

16

17

No, I have not conducted a study of financing costs in this case. But based on

studies I have conducted in the past, I have no reason to dispute Dr. Olson's

determination that 50 basis points are required for financing costs. Including

financing costs, Mr. Reiter's rnediods, data and sample indicate an appropriate

ROE for APS falls in a range of 10.9 percent to 11.1 percent and Mr. HilTs

analyses indicate the cost of equity is in a range of 10.4 percent to 10.9 percent.

18

111.
19

Q .

20

RESPONSE TO STAFF WITNESS JOEL M. REIKER'S TESTIMONY

21

PLEASE TURN TO YOUR ANALYSES AND RESTATEMENTS OF STAFF
WITNESS JOEL M. REIKER'S TESTIMONY. HAVE YOU USED ITS
SAMPLE, DATA AND MODELS TO RESTATE HIS EQUITY COST
ESTHvIATES?

22
A.

23

24

Yes. I do not agree that his sample of electric utilities is an appropriate sample. In

particular, I have concerns with his inclusion of utilities with below investment

grade debt ratings and utilities that have recently cut dividends. In both situations,
25

6



1

2

it is difficult to determine how investors react to such bad news and application of

methods that are expected to provide reasonable estimates of the cost of equity

may not.

4 Q . DID YOU THEN CHANGE MR. REIKER'S SAMPLE?

5 A .

6 I

7

8

9

10

11

No, notwithstanding my concerns, I have based my restatements on his sample,

data, and methods presented in his electronic work papers with one exception.

used current Value Line estimates of EPS to obtain estimates of EPS for 2004 that

Mr. Reiker did not report and, for consistency, also updated for current Value Line

estimates of future earnings per share. Value Line now expects five of die utilities

in Mr. Reiker's sample to have lower future earnings and four to have higher

future earnings. Other than that  one update, I have relied exclusively on data,

models and the sample of utilities provided by Mr. Reiter.
12

13 Q- BRIEFLY EXPLAIN WHY YOU 'DID NOT CONSTRUCT A MORE
RESPRESENTATIVE SAMPLE..

14
A.

15

16

17

18

I did not use my own sample and equity cost estimation approaches because that

would constitute a new study. AlthoUgh such a new study may be appropriate, it

would be more difficult  to  compare to  the analyses Mr.  Reiter  and Mr.  Hill

presented in support of their recommendations. Also, as indicated earlier, APS

merely asked me to critique Mr. Reiter's and Mr. HilTs results.

19

20

21

22

23

24

In malting my restatements, I provide two scenarios. The first is a straightforward

restatement of Mr. Reiker's results in which I only correct errors in data and make

his estimates internally consistent. In die second restatement, I present revised

DCF estimates that are based on -- as they should be -- only Mr. Reiker's forward-

looldng est imates of growth, which is what  DCF theory requires.  In the next

section of my testimony, I address Mr. I-lill's analyses.
25

7
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1

2

Q. .MR. REIKER USES "SPOT" DIVIDEND YIELDS BASED ON PRICES
REPORTED FOR OCTOBER 9, 2003. HAVE YOU USED THOSESPOT
PRICES IN YOUR RESTATEMENTS OF HIS EQUITY COST
ESTIMATES?

3
A.

4

1

5

6

Yes. It is preferable to base dividend yields in the DCF model on an average of

dividend yields during a recent mc period for number of reasons. The purpose

here, however, is to restate Mr. Reiter's equity cost estimates, and thus I have used

his spot dividend yields in my restatements .
7

8

9

10

11 A.

Q. AT PAGE 13, LINES 2 -» 6, MR. REIKER SAYS THAT HE ESTIMATED
DWIDEND GROWTH FOR I-IIS 33 C0MPAN1ES BY CALCULATING
THE AVERAGE GROWTH RATE IN DIVIDENDS PER SHARE FROM
1997 2007. ARE THERE PROBLEMS WITH THE DATA HE RELIED
UPON?

12

13

14

15

16

17

18

19

20

21

22

Yes. MI. Reeker reports a 0.2 percent average growth rate for DPS for the 1997 to

2007 period. This calculation is misleading because nine of the thirty-three

companies in Mr. Reiker's sample cut dividends during this period. If historic data

are given any weight by investors in a DCF analysis, those data would be

considered only if investors expect the future to be similar to the past. Investors

do not expect negative future growth to continue for an indefinite period of time

nor do they expect future dividend growth to be reduced time and time again in a

pattern similar to dividend cuts in recent years. If investors give any weight to

growth for those nine companies, they would look at the future growth prospects

after the dividends had been cut. If the hire utilities that cut dividends during this

period are not included in the "blended" 1997 to 2007 average, the 0.2 percent

reported by Mr. Reiter increases to 2.2 percent. See Schedule TMZ-lRB.

Schedule TMZ-IRB also shows a restatement of Mr. Reiter's estimate of

23

24

25 "blended" 1997 to 2007 EPS that is based on two revisions. First, I have included

8



1

2

3

4

5

6

8

9

data for EPS in 2004 and updated the Value Line estimates of future EPS to be

consistent with that current information. Mr. Reeker reports DPS for 2004 but not

EPS for 2004 for his sample utilities. With the EPS update, five EPS estimates for

2007 decrease and four increase. I also have based the EPS estimates for Avista,

IDACORP, Northeast Utilities and Westar on forecasts of EPS growth from 2004

to 2007 presented byValue Line. Mr. Reiker did not include Northeast Utilities or

Westar in his analysis. The other two utilities had what appear to be permanent

reductions in EPS (leading to dividend cuts), and thus it is unrealistic to assume

investors would compare EPS in 1997 and 2007 to determine EPS growth for the

constant growth DCF model;
10

11
Q~ HAVE YOU REVISED MR. REIKER'S ESTIMATE OF INTRINSIC

GROWTH?

12 A.

13

14

15

16

17

18

19

20

21

22

23

24

25

Yes. Intrinsic growth is computed as the sum of growth expected from internal

sources (from retained earnings, called BR growth) and from external sources

(from sales of stock in excess of book value, called VS growth). The "B" in BR

growth stands for the utility's retention ratio and the "R" stands for the utility's

expected return on equity. The "S" in VS growth is the expected growth in shares

of commonstock and the "V" represents the proceeds in excess of book value that

are expected to be received when common shares are issued. I have used Mr.

Reiker's estimate of average VS growth of 1.4 percent in my restatements. Mr.

Reiker did not include Wester in his estimate of average BR growth because data

are only available to estimate BR growdi in the future. I included Westar in my

restatement of his BR growth rate by including an estimate for Wester based on the

future BR growth reported by Mr. Reiter but for some reason, not used. This

revision increases the average BR growth rate slightly, but the BR + VS growth

rate of 5.9 percent stays thesame.

7.

9



1. Q- HAVE YOU USED THE REVISED GROWTH RATES IN SCHEDULE
TMZ-IRB AND SCHEDULE TMZ-2RB TO RESTATE MR. REIKER'S
CONSTANT GROWTH DCF ANALYSIS ESTIMATES?2

3 A.

4

5

6

7

8

9

10

Yes, column [B] of Schedule TMZ-3RB shows a basic restatement of his DCF

growth rates for the period 1997 to 2007. As discussed above, the 2.2 percent DPS

growth rate is determined from data for the utilities that did not cut dividends

during the period. The 5.9 percent intrinsic growth rate I computed by including

all thirty-three utilities in the analysis is die same as Mr. Reeker's estimate. The

4.3 percent EPS growth rate is Mr. Reiker's EPS growth rate estimate revised by

including forward-looking EPS growdi estimates for Northeast Utilities, Westar

Avista, and IDACORP.

11

Q-
12

WHERE DO YOU REPGRT YOUR RESTATED ESTIMATE OF MR
REIKER'S DCF ANALYSIS? .

13 A.
14

15

16
17
18

19
20
21

I show the restatement in Schedule TMZ-5RB. I adopt Mr. Reeker's dividend

yield and my restatement of his average growth rate of 4.2% to estimate the

constant growth DCF equity cost estimate of 8.7 percent. Combining that estimate

with Mr. Raker's multi-stage DCF estimate of 10.6% produces an average DCF of

9.6 percent.

I have also provided more detailed estimates of restated constant growth costs of

equity in Schedules TMZ-1RB, TMZ-ZRB and TMZ-3RB. Combining the

forward-looldng growth rates with Mr. Reiker's 10.6% multi-stage DCF equity

cost estimate indicates a range of DCF estimates based Mr. Reiter's data and

sample and conceptually appropriate measures of growth is 10.2 percent to 10.7

percent without consideration of financing costs

22

23

24

25

Q~ DO YOU HAVE RESERVATIONS WITH THE CONSTANT GROWTH DCF
ESTIMATE PRESENTED IN SCHEDULE TMZ-5RB?

10
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1 A.

2

3

4

5

6

7

8.

9

10

11

12

Yes. Growth should be based on forward-looldng measures of growth. Based on

the sample of 33 utilities Mr. Reiker has chosen for analysis, Value Line forecasts

of EPS for 2004 and 2007 for those 33 utilities, and forward-looldng estimates of

BR and VS growth Mr. Reiter presented in his work papers, I computed estimates

of forward-looldng EPS growth .and forward-looking intrinsic growdi that are

reported in column [C] of Schedule TMZ-3RB that average 5.7 percent. That

growth raters far more appropriate for an analysis of the cost of equity for Mr

Reiker's sample of 33 utilities than is his blend of historical and future growth

rates restated in column [B] of Schedule TMZ-3RB. I do not include the forward

looldng estimate of DPS growth in that average because it is smaller than expected

EPS growth. Whenever DPS is initially expected to grow slower than EPS, future

long-term DPS growth can be expected to increase as retention ratios increase in

the future. Including estimated DPS growth would thus understate long-term

average growth expected by investors relying on the constant growth DCF model13

14

15

16
17 A.

18

Q- WHAT IS YOUR RESTATED DCF ESTIMATE FOR MR. REIKER'S
SAMPLE IF YOU BASE THE ESTIMATE ON FORWARD-LOOKING
ESTIMATES OF GROWTH?

The constant growth DCF equity cost estimate is 10.2 percent. Averaging that

with Mr. Reiker's mild-stage DCF estimate of 10.6 percent, the average DCF

equity cost is found to be 10.4 percent. When financing costs estimated by Dr

Olson are included, the cost of equity is 10. 9 percent. See Schedule TMZ-6RB

Q- DOES MR. REIKER ALSO PRESENT CAPM ESTIMATES OF THE COST
OF COMMON EQUITY CAPITAL FOR APS?

Yes, his study is discussed at pages 20-24 of Mr. Reiker's testimony and his equity

cost estimate of 8.7 percent is presented in Schedule JMR-7.

19

20

21

22
A.

23

24

02 Q. HAVE YOU UPDATED AND REVISED I-HS CAPM ESTIMATES?

11
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1

2 A. Yes. I restate his results with an update of his current market risk premium

3 ("MRP") and correcting a flaw in his approach.

4

5 Q-

6 A.

WHAT IS YOUR UPDATE OF THE CURRENT MRP?

I
7

8

9

10

11

12

13

14

15

16

17

18

19

have updated the current MRP as die difference between a current estimate of

expected market returns and the February 2004 long-term Treasury rate of 5.25

percent. Mr. Reiker estimated his current market risk premium with a DCF

analysis of Value Line forecasts of dividend yields and growth for 1700 stocks.

My estimate of the current market return is derived with a DCF analysis of Value

Line's Industrial Composite. Mr. Reeker's long-term average MRP is derived by

Ibbotson Associates from data for the S&P 500. The Value Line Industrial

Composite contains 690 industrial, retail and transportation companies that

represent 75 of Value Line's 98 industry groups and should be generally

comparable tO the 500 stocks in die S&P 500. I computed intrinsic growth for the

Industrial Composite with data published by Value Line that was dated March 19,

2004. Based on dirt current estimate of market returns, the indicated current MRP

is 9.l2%. The calculations for this current MRP are shown in Schedule TMZ-

4RB.

20

21 Q, WHAT IS THE FLAW YOU IDENTIFIED?

22 A.

23

24

25

The flaw is Mr. Raker relies on both long-term Treasury rates and intermediate-

term Treasury rates to prepare his CAPM estimates. This miring of yields for

Treasury securities wide different maturities biases downward bis equity cost

estimate. Only one of the two maturities should be used to avoid this bias. Of the

12 1



1

2

3

4

5

6

7

two measures of interest rates, the long-term Treasury rate is preferred. Utility

stocks are long-term investments and thus the longer-term Treasury rate is more

appropriate. Also, Professor William Sharpe, one of the original developers of the

CAPM, has acknowledged that higher rates rather than lower rates for the risk-free

rate are appropriate when attempting to actually implement the model (Sharpe,

Alexander and Bailey, Investments, Prentice Hall (Sixth Edition, 1999) pp. 246-

247)

8

9 Q- WHAT IS THE RESULT OF YOUR RESTATEMENT oF HIS CAPM
ESTIMATES?

10
A.

11
The result of my restatement is shown in Schedule TMZ-5RB. The historical

12 market risk premium based on long-term Treasury bonds of 7.0 percent comes

13 from the same table in the Ibbotson Associates 2003 SBBI Yearbook as did the

14 7.4% historical market risk premium over intermediate term Treasury securities

15
adopted by Mr. Reiter. With the adoption of long-term Treasury rates, the

16
indicated cost of equity is 9.9%. The CAPM estimate using die current market

17

18
risk premium iS 11.4%. Giving equal weight to each, as does Mr. Reiker, the

19
indicated CAPM cost of equity is 10.6% prior to recognition of financing costs. I

20 have relied on these restatements of Mr. Raker's CAPM equity cost estimates in

21 ScheduleTMZ-6RB as well as in ScheduleTMZ-5RB.

22

23 Q- DO YOU HAVE ANY CONCERNS WITH USING CURRENT TREASURY
RATES TO MAKE CAPM ESTIMATES?

24

25

13
\



1 A. Yes. It is not realistic for APS to havened tariffs in place prior to 2005. Financial

2 experts expect Treasury rates to be higher then than they are now. Blue Chip

3
surveys many financial institutions and reports the individual forecasts of interest

4
rates as well as a consensus of those forecasted rates. The March 2004 consensus

5

6
forecast of long-tem Treasury rates for the second quarter of 2005 is 5.9 percent

7
Value Line also presents forecasts of future rates. Based on die most recent

quarterly forecast (February 27, 2004), Value Line estimates the long-term

9 Treasury rate will also be 5.9% in 2005; If a 5.9 percent Treasury rate were

10 adopted in the CAPM analysis, the CAPM cost of equity range would overlap the

11
11.25% to 11 .75 percent equity cost range Dr. Olson originally estimated

12

13
Q_

14
ARE YOU AWARE OF OTHER RISK PREMIUM APPRGACHES OTHER
THAN THE CAPM?

15 A .

16

17

18

19

I
20

21

22

23

24

25

Yes. In this method, the risk premium equity costs are based on the spread

between equity costs and the cost of debt. Schedule TMZ-7RB is such a study. In

making that study, I relied upon 545 equity costs determined in litigated cases for

electric utilities during the period 1983 to 2003, determined risk premiums as the

difference between those equity costs and Baa corporate bond rates and estimated

the statistical relationship between those risk premiums and the bond rates.

found that costs of equity move in the same direction as interest rates, but by less

and thus the risk premium increases as interest rates decrease. This suggests that

risk premium varies over the interest rate cycle. Schedule TMZ-7RB shows two

equity costs made with this approach before financing costs are considered. The

more relevant cost of equity estimate is 11.0%. It is more relevant because it is

based on expected interest rates at the time APS rates will go into effect. The

14
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other equity cost of 10.3% is based on current Baa bond rates. I prefer this risk

premium approach to the CAPM risk premium approach because it provides a

direct estimate of the cost of equity and does not require the numerous

assumptions required to implement the CAPM. Once financing costs are

recognized, the indicated fair ROEs are between 11.5 % and 10.8%

6 Q- PLEASE SUMMARIZE YOUR RESTATEMENTS OF MR. REIKER'S
EQUITY COST ESTIMATES

I have made two restatements of Mr. Raker's equity cost estimates. Schedule

TMZ-5RB contains a basic restatement of his constant growth DCF analysis in

which I have include all thirty-three of his sample companies in the EPS grower

and intrinsic growth rate estimates and restated his DPS growth estimates with

only the utilities that had not cut dividends ding the period under consideration

I have ng; revised Mr. Reiter's mild-stage DCF analysis. This schedule also

presents a recalculation of Mr. Reiter's CAPM estimates with long-term Treasury

rates and an update of the current market risk premium. Combined, the restated

and updated equity cost estimates average 10.1 percent prior to recognition of

financing costs and 10.6 percent when financing costs are recognized

Schedule TMZ-6RB is the same as Schedule TMZ~5RB except for the constant

growth DCF equity cost estimates. The estimates of constant growth DCF in

Schedule TMZ-6RB are preferred because the growth rates focus on forward

looldng estimates of EPS and intrinsic growth for Mr. Raker's sample companies

Combined, the restated and updated equity cost estimates average 10.5 percent

A.

15



1 prior to recognition of financing costs and 11.0 percent when financing costs are

2 recognized. The estimates I present in Schedule TMZ-6RBbetter reflect investor

3
requirements than the estimates inSchedule TMZ-5RB because they are based on

4
the forward-looldng estimates of growth investors would rely upon to implement

5

6
the DCF model. While I still have concerns with the sample and methods M11

7
Raker has chosen to make his equity cost estimates, the analyses I present in

8

9

Schedule TMZ-6RB correct obvious flaws and provide a more accurate indication

of investor requirements than do the original estimates presented by Mr. Raker

10

11 Q~

12

13

IN SCHEDULES JMR-9, JMR-12 AND JMR-11, AND IN SUPPORTING
TESTIMONY, MR. REIKER OFFERS A TECHNICAL ARGUMENT
THAT HE CONTENDS SUPPORTS THE NEED TO REDUCE APS' ROE
BY 30 BASIS POINTS IF HIS RECOMMENDED COMMON EQUITY
RATIO OF 45% IS NOT ADOPTED TO SET RATES. DO YOU HAVE A
REPONSE?

14

A .
15

Yes, I have four responses. First, the calculation made by Mr. Reiter implicitly

16 assumes APS and the firms in sample all have the same level of business risk

17 That simply is not the case. Dr. Olson explained numerous reasons APS has more

18 business risk than other electric utilities. Mr. Reiker's "technical" analysis has the

19
effect of punishing a utility with above average business risk that must maintain a

20
higher than average common equity ratio to be able to obtain debt at a reasonable

21

cost.
22

23
Second, regulatory risks are important to investors. APS' cost of equity may

24
increase if regulators decide to use a hypothetical capital structure with 45%

25

16

his
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1 equity but there is no way to know if it will increase by 30 basis points. Investors

2 will be far more concerned with the long run implication that regulators may now

3
decide not to follow past practice of using the real capital structures associated

4
with rate-based assets to set rates. If Mr. Reiter's analysis can be relied upon

5

6
which I do not think it can -- APS' authorized ROE should be increased by 30

7
basis points Q die 50 percent common equity ratio is not adopted. Mr. Reeker thus

8 has it backward.

9

10
Third, Mr. Raker's analysis requires all of the utilities in his sample to have the

11 same level of business risk when his own evidence shows that is not the case.

12 Pinnacle West, for example, has an above average common equity ratio of 50

13 percent but also has a beta (Mr. Reeker's measure of market risk) that is above

14 average. While I am skeptical about the reliability of beta estimates for electric

15
utilities, if, as Mr. Reiter contends, beta should be used to estimate risk, his own

16

data show Pinnacle West has above average business risk. If business risks vary
17

18
for the various utilities in his sample .- as they do -.. CAPM cannot be used to fine-

19 tune equity cost estimates, See Schedule TMZ-8RB .

20

21
Fourth, if Mr. Raker's analysis were always appropriate, utilities with below

22
(above) average betas would also have above (below) average common equity

23 ratios. Based on the betas and common equity ratios No. Reiker reports, thirteen

24 of the thirty-three utilities in his sample violate the requirement that beta risk

25 varies inversely with common equity ratios Pinnacle West is one of those thirteen

17
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1 utilities. See Schedule TMZ-SRB. This suggest that either the dmeory Mr. Reiter

2 relies upon does not apply to electric utilities or that the beta estimates are not

3
reliable enough (a real possibility) to fine-tune equity costs in the way Mr. Reiker

4
recommends. The evidence provided by lvk. Reiter is not strong enough to

5

6
penalize APS for having a capital structure it believes is required to provide

7 service at reasonable cost.

8
Q~

9

DO YOU HAVE ANY DATA THAT PUT YOUR RESTATEMENTS OF
MR. REIKER'S EQUITY COSTS IN PERSPECTIVE?

10 A.

11

12

13

14

15

16

17

18

19

20

21

Yes. Schedule TMZ-9RB provides that perspective. It provides averages of

actual earned ROEs and authorizedROEs reportedby C. A. Turner Utility Reports

in March 2004 for the utilities in Mr. Reiter's sample of electric utilities. One of

the tests of a fair rate of return is whether the ROE authorized for APS is in line

with ROEs investors could expect to earn from comparable risk utilities. If the

utilities in Mr. Reiker's sample are of comparable risk, ROEs actually earned and

authorized provide two measures of returns investors can expect to earn. If Mr

Reiker does not believe some of diode utilities are of comparable risk, he should

not have included them in his sample. Based on the average of earned and

authorized ROEs, the indicated fair ROE for APS is in the range of 10.3 percent to

11.4 percent. My restatements of Mr. Reiter's equity cost estimates fall within

that range. Mr. Reiter's recommended ROE ofjust 9.0% falls very much below

it.

22

23 Iv. RESPONSE TO RUCO NESS STEPHEN G. I-IILL'S TESTIMONY

24 Q.

25

PLEASE TURN TO RUCO WITNESS STEPHEN G HILL'S TESTIMONY
WHAT COST UF COMMON EQUITY CAPITAL DID MR. HILL DERIVE
USING His DCFANALYSIS?

18
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A. 9.69 percent. Mr. Hill reached his conclusion using his concept of "sustainable

growth" (a concept Mr. Reeker refers to as "intrinsic growth") to estimate the

growth rate component in his DCF approach

Q- WHAT IS THE PRIMARY PROBLEM WITH MR. HILL'S SUSTAINABLE
GROWTHAPPROACH?

6 A. Mr. Hill has based his sustainable growth rate estimate on a hypothetical estimate

of VS growdi that is inconsistent with market data. On the one hand, he bases his

VS growth rate estimate on a hypothetical "market" price that is an average of

current market prices and book value. But on the other hand, he does not adjust

dividend yields upward to reflect the hypothetical lower "market" price

Q- DOES SUCH AN APPROACH MAKE ANY SENSE?

A. No. DCF equity cost estimates should be based on real market prices, not

speculation. Mr. Hill suggests his approach is reasonable because regulation will

ultimately "force" market prices back to book values. But let's examine that

thesis. If indeed investors thought prices might someday move back to book

values - an expectation I do not believe is held by investors - the market prices

would already reflect the discounted present value of the future price after a drop

in prices and current market prices would be somewhat lower than if dirt were not

expected. Mr. HilTs approach, however, assumes investors are not smart enough

to understand factors that may impact future prices. Mr. HilTs estimates of VS

growth attempt to compensate for a potential future change in prices drat -if they

expect such changes in prices --undoubtedly are already priced by investors. Mr

HilTs estimates of VS growth are inconsistent with market data and should be

revised to reflect marketdata

19



1 Q_ HAVE YOU MADE SUCH A REVISION?

2 A.

3

4

5

6

7

Yes, I have. Most of the utilities in Mr. I-Ii11's sample of electric utilities are also in

Mr. Reiker's sample. I adopt Mr. Reiter's estimates of VS growth when they are

available to make that revision. A11 other data used in the restatement of Mr. Hi11's

DCF equity cost estimate are data provided by Mr. Hill. In malting the revision, I

have left unchanged the sample Mr. Hill has used, his estimates of dividend yields,

his estimates of BR growth and estimates of VS growth that were not replaced

withMr. Reiter's VS growth rate estimates .
8

9 Q- WHAT IS THE RESULT OF YOUR RESTATEMENT?

1 0 A .

11

12

13

14

15

16

Schedule ;[`MZ-10RB provides that restatement. I found average VS growth for

Mr. Hill's sample of twelve utilities to be l.04%, slightly less than average VS

growth of 1.4% Mr. Reiter estimated for hissample. With the more appropriate

estimate' of VS growth combined with Mr=. HilTs estimates of BR growth and

dividend yields, the indicated cost of equity is 10.4% Without recognition of

financing costs and 10.9% with recognition of financing costs estimated by Dr.

Olson. In malting this restatement, I have not addressed my concerns with his

choice of sample companies or the way he determined BR growth.
17

18 Q.

19 A.

HAVE YOU RESTATED MR. I-IILL'S CAPM ANALYSIS?

20

21

22

23

24

Yes. Mr. Hill uses an incorrect market risk premium estimate of 6.4% that he

attributes to Ibbotson Associates. Ibbotson Associates estimate a long-term

average market risk premium for large company total stock returns minus long-

term government bond income returns of 7.0%. It is presented in Table 9-1 of the

SBBI 2003 Yearbook. Mr. Hi11's ad hoc risk premium estimate is 60 basis points

less than the one determined by die authority that published the data Mr. Hill used

to determine his own version of that risk premium. Using the Ibbotson Associates25

ll 20
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1

2

3

risk premium and a current long-term Treasury bond rate of 5.25%, his CAPM

equity cost estimate would be 9.9 percent. Shave already provided that analysis in

Schedule TMZ-6RB .

4

5

6

7

8

9

10

Mr. HilTs CAPM estimate based on short-terrn Treasury rates should be given no

weight. Dr. Sharpe (again, one of the original developers of CAPM) advises his

students that empirical tests of CAPM indicate the use of such short-term Treasury

rates is not supported when real world data for stocks are tested. (William Sharpe

Investments, Prentice Hall (Third Edition, 1985) page 401). If Mr. Hill had used a

CAPM estimate to "mitigate" his DCF equity cost estimate of 9.69 percent, he

should have increased that estimate, not reduced it.
11

12
Q. PLEASE SUMMARIZE YOU RESPONSE TOrR. HILL's EQUITY COST

ESTIMATES.
13

A.
14

15

16

17

18

19

20

I showed that with more appropriate estimates of VS growth, even with Mr. Hill's

own estimates of BR growth and dividend yields, the indicated cost of equity is

10.4 percent without recognition of financing costs and 10.9 percent with

recognition of Dr. Olson estimate of financing costs. I also explained that if Mr

Hill had used market rig premiums published by Ibbotson Associates instead of a

market risk premium he fabricates, his CAPM equity cost would have been 9.9

percent without financing costs and 10.4 percent with Dr. Olson's estimate of

financing costs.

21

Q. DOES THIS CQMPLETE YOUR PREFILED REBUTTAL TESTIMONY?
22

A.
23

Yes.

1493515
2 4

25
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Schedule TMZ-7RB

Arizona Public Service Company
Risk Premiums Computed as Difference Between

Authorized ROEs and Baa Corporate Bond Rates8'
During the Period 1983-2003

Regression Output: ,
Constant ("As")
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

0.065
0.008
0.619

545
543

Slope ("A1")

Std Err of Chef.
t-statistic

-D.399
0.013
-29.7

Equity Cost
Estimate

Predicted
Risk

Premium
Baa

Rates'

11.0%
10.3%

3.6%
4.0%

+
+

7.4%
6.3%

Forecast
Current

Formula: Risk Premium = As + (A1 x Baa Corporate Rate)-°/

Sources and Notes:
_a/ Source of Data: Oregon PUC Response to NW Natural Data

request in UG 132 updated with data in Phillip Cross, "Rate of Return: Still
an Issue at PUCs," Public Utilities Fortnightly, December 1998 and 2000 plus
decisions reported by Regulatory Research Associates.

_b/ Blue Chip Financial consensus forecast for Second Quarter 2005
as of March 1, 2004 and current Baa rate as reported by the Federal Reserve.

. c/ 8-month lad between order date and Baa yield adopted based
on the results of an Oregon PUC Staff study.

3/24/2004



Schedule TMZ-8RB

Arizona Public Service Company
Comparison of Betas and Common Equity Ratios

To Examine If Mr. Reiker's Leverage Argument Holds for All
Utilities in His Sample of Electric Utilities

Beta

Common
Equity
Ratio

Inconsistent
Companies

1

2

3

4

5
6

7
8

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Alliant Energy
Ameren
Avista
Cent. Vermont P.S.
CH Energy Group
Cleco Corporation
Con. Edison
DPL Inc.
DTEEnergy Co.
Empire District
Energy East Corp.
Energy Corp.
FirstEnergy
FPL Group, Inc.
Green Mtn. Power
Hawaiian Electric
IDACORP, Inc.
MGE Energy Inc.
NiSource Inc.
Northeast Utilities
NSTAR
P.S. Enterprise Gp.
Pinnacle West
PNM Resources
Progress Energy
Puget Energy, Inc.
SCANA Corp.
Sempra Energy
Southern Co.
TEch Energy, lnc.
Westar Energy
Wisconsin Energy
WPS Resources

0.70
0.65
0.75
0.45
0.70
0.90
0.55
0.80
0.60
0.60
0.70
0.65
0.70.
0.60
0.60
0.55
0.75
0.55
0.65
0.65
0.65
0.75
0.70
0.70
0.85
0.65
0.60
0.80
0.65
0.75
0.60
0.60
0.70

9
10

45.9%
49.3%
42.3%
58.9%
63.7%
36.6%
50.0%
33.8%
37.6%
45. 1 %
40.3%
51.3%
39.3%
50.2%
49.1%
45.9%
50.1%
57.3%
46.9%
34.1%
37.7%
27.6%
50.6%
50.3%
41.6%
39.5%
43.5%
39.3%
48.7%
29. 1 %
27.9%
38.7%
52.4%

11
12
13

Mean 0.67 44.1%
J

Source : Mr. Reiker's electronic work papers.
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Schedule TMZ-QRB

Arizona Public Service Company

Authorized and Earned Returns on Equity for
Mr. Reeker's Sample Utilities

1
2
3
4
5
6
7
8
g

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Authorized
ROE

11.54%
11.14%
10.96%
11.00%
10.30%
12.25%
10.80%

nr
13.50%

nr

Alliant Energy
Ameren
Avista
Cent. Vermont P.S.
CH Energy Group
Cleco Corporation
Con. Edison
DPL Inc.
DTE Energy Co.
Empire District
Energy East Corp.
Energy Corp.
FirstEnergy
FPL Group, Inc.
Green Mtn. Power
Hawaiian Electric
IDACORP, Inc.
MGE Energy Inc.
NiSource Inc.
Northeast Utiiities
NSTAR
P.S. Enterprise Gp,
Pinnacle West
PNM Resources
Progress Energy
Puget Energy, Inc.
SCANA Corp.
Sempra Energy
Southern Co.
TECO Energy, Inc.
Westar Energy
Wisconsin Energy
WPS Resources

Eamed
ROE

6.20%
12.30%
6.60%
9.10%
9.00%

nm
8.50%

15.30%
10.10%
8.40%
8.80%

10.80%
3.00%.

13.40.%
11.10%
10.20%
5.40%

11.80%
12.20%
5.50%

14.90%
22.10%

6.20%
5.20%

11 .30%
8.40%

12.60%
20.70%
16.50%

nm
2.80%

10.90%
10.20%

11.15%
11.19%
12.20%

nr
10.50%
11.22%

nr
11.06%
11.97%
10.43%
11.63%
9.88%

11.25%
10.25%
12.75%
11.00%
11 .93%
10.90%
12.87%
11.25%
11.02%
12.20%
11 .70%

10.3% 11.4%

Notes: nm/ no meaningful value
nr/ not reported.

Source: CA Turner Utiltiy Reports, March 2004.
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